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PREFACE

The author has long felt the need of a collection of mathe-
matical tables bound in such shape and size as to be suitable and
convenient for pocket use, and adapted not so much to the wants
of the experienced engineer, for whom there are already in the
field many excellent reference books of engineering data, as to
the actual needs of the high-school student engaged in studying
trigonometry, solid geometry, shop mathematics, and allied sub-
jects. Itis hoped that the present compilation will be of material
service in the drafting room of technical schools, in the laboratory
where problems in structural work are undertaken, and, in fine,
wherever mathematical operations are involved. Twenty years of
classroom experience leads the author to believe that he has com-
piled a volume which will appeal to the sense of utility of the
great body of American boys, to whose hands the book is confi-
dently intrusted.

E. H. BARKER
Los ANGELES, CALIFORNIA
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COMPUTING TABLES AND MATHEMATICAL
FORMULAS

TABLE I.—CONVENIENT EQUIVALENTS

Ratio of circumference to diameter . . . . . . . . . . 3.14159
Cubic inchesinone U. 8. gallon . . . . . . . . . . . 231.
U. S, gallons in one cubicfoot . . . . . . . . . . . . 748

Cubic inchésinabushel . . . . . . . . . . . . . . 21504
Pounds per cubic foot of water. . . . . . . . . ., . . 62.43
Grainsin a pound (Avoir.) . . . . . . . . . . . . . 7000
Grainsinapound (Troy) . . . . . . . . . . . . . . 5760

Grainsinagram. . . . . . . . . . . . . . . .. 1543
Inchesinonemeter . . . . . . . . . . . . . . . 39.37
Feetinonemeter . . . . . . . . . . . . . . . . 3.28
Yardsinonemeter . . . . . . . . . . . .o, . . 1.09
Centimetersinoneinch . . . . . . . . . . . . . . 2.5¢
Metersinoneyard . . . . . . . . . . . . . . . 91
Miles in one kilometer . . e e e e e e e e e .62
Square feet in one square meter c e e e e e e e e e 10.76
Cubic feet in one cubicmeter . . . . . . . . . . . . 35.32
Cubic meters in one cubicyard. . . . . . . . . . . . .76
Cubic inches inoneliter . . . . . . . . . . . . . . 61.
Pintsinoneliter . . . . . . . . . . . . . . .. 2.1
Liters in one gallon. . . . e e e e e e e e e 3.79
Pounds (Avoir.) ip one Inlozram C e e e e e e e e e 2.2
Pounds in a metric ton, about e e e e e e e e e e .. 2200,
Feetinonerod . . . . . . . . . . . . . . . . . 16.5
Yardsinonerod . . . . e e e e e e e e e e 5.5
8quare yards in one square rod C e e e e e e e e e 30.25
Feet in one mile . . . e+« « « « « « « . o 5280
Feet in one knot, or nautloal nnle e e v e e . . .. . 6080.
Feetinonefathom . . . . . . . . . . . . . . . 6.

Bquare feet inoneacre . . . . . . . . . . . . . . 43560,
Squarerodsinoneacre . . . . . . . . . . . . . . 160,

Acres in a square mile . . . e e e e e e e 640.
Acceleration of gravity in feet per second .. e e e 32.16
Atmospheric pressure in pounds per square mch e e e e 15.
Foot-pounds per second in one horse power . . 550.

To convert Centigrade reading to Fahrenheit, mulhply by l 8
and add 32.

To convert Fahrenheit reading to Centigrade, subtract 32 and
multiply by .56.

A miner’s inch of water (in California) is equivalent to a discharge
of 1.5 cubic feet per minute.



TABLE II. —POWERS, ROOTS, CIRCUMFERENCES AND AREAS

No. = Diam.

Square Cube
No. S8quare Cube Root Root No.
Circum. Area
1 1 1 1.0000 1.0000 3.142 5 1
2 4 8 1.4142 1.2599 6.283 3.1416 2
3 9 27 1.7321 1.4422 9.425 7. 3
4 16 - 2.0000 1.5874 12.566 12.5664 4
5 . 25 125 2.2361 1.7160 15.708 5
6 36 216 2.4495 1.8171 18. 28.2743 6
7 49 343 2.6458 1.9129 21.991 38.4845 7
8 64 512 2.8284 2.0000 25.133 50.2655 8
9 81 729 3.0000 2.0801 28.274 63.6173 9
10 100 1000 3.1623 .1544 31.416 78.5398 10
1 - 121 1331 3.3166 2.2240 34. 95.0332 11
12 144 1728 3.4641 2. 37.699 113.097 12
13 169 2197 3.6056 2.3513 40. 132.732 13
14 1 2744 3.7417 2.4101 43.982 153.938 14
15 3375 3.8730 2.4662 47.124 176.715 15
16 256 2.5198 50.265 201.062 16
17 289 4913 4.1231 2.5713 53.407 2 17
18 324 5832 4.2426 2.6207 56.549 254.469 18
19 361 © 6859 4.3589 2.6684 59.690 283.529 19
20 400 8000 4.4721 2.7144 62,832 314.159 20
21 441 9261 4.5826 2.7533 65.973 346.361 21
22 484 10648 4.6904 2.80. 69.115 380.133 22
23 12167 4.7958 2.8439 72.257 415.476 23
24 = 576 . 13824 4.8990 2.8845 75.398 452.389 24
25 625 15625 5.0000 2.9240 78.540 490.874 25
26 876 17576 ©  5.0990 2.9625 81.681 530.929 26
27 729 19683 5.1962 3.0000 84.823 572.555 27
28 784 21952 5.2915 3.0366 87.965 615.752 28
29 841 24389 5. 3.0723 91.106 660.520 29
30 27000 5.4772 3.1072 2 706.858 30
31 1 29791 5.5678 3.1414 97.389  754.768 31
32 1024 32768 5.6569 3.1748 100,531 804.248 32
33 1089 35937 5.7446 3.2075 103.873 33
34 1156 5.8310 3.2396 106.8)4 907.920 34
35 1225 42875 5.9161 3.2711 109.9 962.113 35
36 1296 46656 6.0000 3.3019 113.097 1017.88 36
37 1369 6.0828 3.3322 116.239 1075.21 37
38 1444 54872 6.1644 3.3620 119.381 1134.11 38
39 1521 59319 6.2450 3.3912 122,522 1194.59 39
40 1 6.3246 3.4 X 1256.64 40
.
41 1681 68921 6.4031 3.4482 128.81 1320.25 41
42 1764 74088 6.4807 3.4760 131.95 42
43 1849 79507 6.5574 3.5034 135.09 1452.20 43
1936 85184 .6332 3.5303 138. 44
45 2025 91128 6.7082 3.5569 141.37 1590.43 45
46 97336 6.7823 3.5830 144.51 1661.90 4
47 2209 6.8557 3.6088 147.65 1734.94 47
2304 110592 6.9282 3.6342 150.. 1 48
49 2401 117649 7.0000 3.6593 153.94 1885.74 49




TABLE II.— POWERS, ROOTS, CIRCUMFERENCES AND AREAS

No. = Diam.
Square Cube
No. S8quare Cube t Root No.
Circum. Area
50 2500 125000 7.0711 3.6840 157.08 1963.50 50
61 2601 132651 7.1414 3.7084 160.22 2042.82 51
52 2704 140608 7.2111 3.7325 163.36 2123.72 52
53 2809 148877 7.2801 3.7563 166.50 2206.18 53
54 2916 157464 7.3485 3.7798 169.65 2290.22 54
55 3025 166375 - 7.4162 3.8030 172.79 2375.83 55
56 3136 175616 7.4 3.8259 175.93 2163.01 56
57 3249 851 7.5498 3.8485 179.07 2551.76 57
58 3364 195112 7.6158 3.8709 182.21 2642.08 58
59 3481 205379 7.6811 3.8930 185.35 2733.97 59
60 216000 7.7460 3.9149 188.50 2827.43 60
61 3721 226981 7.8102 3.9365 191.64 2922.47 61
62 3844 238328 7.87 3.9579 194.78 3019.07 62
63 250047 7.9373 3.9791 197.92 3117.25
64 4096 262144 8.0000 201.06 3216.99 61
65 4225 274625 8.062: 4.0207 204. 3318.31 65
66 287496 8.1240 4.0412 207.35 3121.19 66
67 4489 300763 8.1854 4.0615 210.49 3525.65 67
68 4 314432 8.2462 4.0817 13. 3631.68 68
69 4761 8. 4.1016 216.77 3739.28 69
70 4900 8.3666 4.1213 219.91 3848.45 70
71 1 357911 8.4261 4 223. 3959.19 71
72 5184 373248 8.4853 4 226.19 4071.50 72
73 5329 389017 8.5440 4.1793 229. 4185.39 73
74 5476 224 8.6023 4. 232.48 4300.84 74
75 25 421875 8.6603 4.2172 235.62 4417,
76 5776 438976 8.7178 238.76 4536 46 76
77 5929 8.7750 4.2543 241.90 77
6081 474552 8.8318 4.2727 245.04 4778 36 78
6241 4 9 8.8882 4.2908 248.19 4901.67
6400 512000 8.9443 4.3089 251.33 5026.55
6561 531441 9.0000 4.3267 254.47 5153.00
6724 551368 9.0554 4.3445 257.61 5281.02
6889 571787 9.1104 4.3621 260.75 5410.61
7056 592704 0.1652 4.3795 263.89 5541.77
7225 614125 9.2195 4.3968 267.01 5674.50
7396 636056 9.2736 4.4140 270.18 5808.80

7569 658503 . E 5944.68
7744 681472 9.3808 4.4480 276.46 6082.12
7921 704969 9.4340 4.4647 279.60 6221.14

SBIRTREI28 BRIRREBE2E I

BRILRRBV=28 BRIRRRRI=E
g

8100 729000 9.4868 4.4814 282.74 6361.73
8281 753571 9.5394 4.4979 285.
778688 9.5917 4.5144 289.03 6647.61
804357 9.643 4.5307 202.17 6792.91
830584 9.6954 4.5468 295.3
9025 857375 9.7468 4.5629 208.45 7088.22
9216 884736 9.7980 4.5789 301.59
912673 9.8489 4.5947 304.73 7389.81
941192 9.8995 4.6104 307.88 7542.96
9801 970299 9.9499 4.6261 311.02 7697.69




‘TABLE II.—POWERS, ROOTS, CIRCUMFERENCES AND AREAS

No. = Diam.

No. Square  Cube sﬂ‘:‘;? Root No.
Ciroum. Area
100 10000 1000000 10.0000 4.6416 314.16 7853.98 100
101 10201 1030301 10.0499 4.6570 317.30 8011 101
102 10404 1061208 0.0995 4.6723 320.44 8171.28 102
103 10809 1092727 10.1489 4.6875 323. 8332.29 103
104 10816 24864 10.1980 4.7027 326.73 8494.87 104
105 11025 1157625 10.2470  4.7177 329.87 8659.01 105
106 11236 1191016 0.2956 4.7326 333.01 8824.73 106
107 11449 5043 10.3441 4.7475 336.15 8992.02 107
108 11664 1259712 10.3923 4.7622 339.. 9160.88 108
109 11881 5029 10. 4.7769 342.43 9331.32 109
110 12100 1331000 0.4881 4.7914 345.58 9503.32 110
111 12321 1367631 10.5357 4.8059 348.72 9676.89 111
112 12544 1404928 10.5830 4.8203 351.86 9852.03 112
113 12769 1442897 0.6301 4.8346 355.00 10028.7 113
114 1 481544 10.6771 4.8488 358.14 10207.0 114
115 13225 1520875 10.7238 4.8629 361.28 10386.9 115
116 13456 560896 0.7703 4.8770 42 10568.3 116
117 13689 1601613 10.8167 4.8910 367.57 10751.3 117
118 13924 1643032 10.8628 4.9049 370.71 10935.9 118
119 14161 1685159 10.9087 4.9187 373.85 11122.0 119
120 14400 17 10.9545 4.9324 376.99 11309.7 120
121 14641 1771561 11.0000 4.9461 380.13 11499.0 121
122 14884 1815848 11.0454 4.9597 383.. 11689.9 122
123 15129 1 7 11.0905 4.9732 386.42 11882.3 123
124 15376 906624 11.1355 4.9866 389.56 12076.3 124
125 15625 1953125 11.1803 5.0000 392.70 12271.8 125
126 15876 76 11.2250 5.0133 395.84 12469.0 126
127 16129 11.2694 5. 398.98 12667.7 127
128 16384 2097152 11.3137 5.0397 402.12 12868.0 128
129 16641 2146689 11.3578 5.0528 405.. 13069.8 129
130 2197000 11.4018  5.0658 .41 3273.2 130
131 17161 2248091 11.4455 5.0788 411.56 13478.2 131
132 17424 2299968 11.4891 5.0016 414.69 13684.8 132
133 17689 2352637 11.5326 5.1045 417.83 13892.9 133
134 17956 2406104 11.5758 5.1172 420.97 14102.6 134
135 18225 60375 11.6190 5.1299 424.12 14313.9 1356
136 8496 2515456 11.6619 5.1426 427.26 4526. 136
137 18769 2571353 11.7047 5.1551 430.40 14741.1 137
138 1 2628072 11.7473 5.1676 433.54 14957.1 138
139 19321 2685619 .7898 .1801 436.68 15174.7 139
140 19600 27. 11.8322 5.1925 439.82 15393.8 140
141 19881 2803221 11.8743 5.2048 442.96 15614.5 141
142 20164 2863 11.9164 5.2171 446.11 15836.8 142
143 20449 2924207 11.9583 5.2293 449.25 16060.6 143
144 20736 2985984 12. 5.2415 452.39 16286.0 144
145 21025 3048625 12.0416 5.2536 455. 16513.0 145
146 21316 112136 12. 5.2656 458.6' 16741.5 146
147 21609 3176523 12.1244 5.2776 461.81 16971.7 147
148 21904 3241792 12.1655 5.2896 464. 7203.4 148
149 22201 3307949 12.2066 5.3015 468.10 17436.6 149




TABLE II.— POWERS, ROOTS, CIRCUMFERENCES AND AREAS

No. = Diam.
No. Squsro Cube Sgme  Gube N,
Circum. Area

.3133 471.24 17671.56 150
2 474.38 17907.9
.3368 477.52 181458 15
.3485 480.66 183854 1.

1 483.81 18626.5 154
X 3717 486.95 18869.2 155
156 24336 3706416 12.4900  5.3832 490.09 191134 156
157 24640 3869893  12.5300  5.3947 493.23 19359.3 157
158 24964 3944312 12.5698  5.4061 496.37 19608.7 158
159 25281 4019679  12.6095  5.4175 499.51 19855.7 159

21062 160
162 26244 4251528 127279 54514  508.94  20612.0 162

163 26569 4330747  12.7671  5.4626 512.08 20867.2 163
164 26896 4410944 12.8062  5.4737 515.22 %gg;é 164

:
®
g
o
-
;
g
&

1656 27225 4492125  12.8452  5.4848 518.36 165
1 27556 4 12.8841  5.4959 521.50 216424 166
167 27889 4657463  12.9228 5. 524 167
168 28224 4741632 12.9616  5.5178 527.79 22167.1 1

169 28561 4826809  13. 5.5 530 22431.8 169
170 28900 4913000 3. 5.6397 534.07 22698.0 170
171 29241 5000211 13.0767  5.5505 537.21 22065.8 171
172 29584 13.1149 5. 540.35 232356.2 172
1 29929 5177717 3.1529  5.5721 543.50 173
174 30276 13.1909 5. 546.64 23778.7 174
175 30625 5 13.2288  5.5034 549.78 8 175
176 30976 5451776  13.2665  5.6041 2 243285 176
177 31329 13.3041  5.6147 556.06 7 177

178 31684 5639752 13.3417  5.6252  559.20 248848 178
179 32041 5735339 13.3791 56357 562.35 251649 179

180 32400 5832000 13.4164  5.6462 565.49 254469 180
181 32761 5929741 13.4536  5.6567 568.63 257304 181
182 33124 6028568  13.4007  5.6671 571.77 26015.5 182

183 33480 6128487  13.5277  5.6774 574.91 26302.2 183
33856 6229504 5.687 X

185 34225 6331625 13.6016 5. 26880.3

186 34596 6434856 13.6382  5.7083 584.34 27171.6 186

187 34969 6539203 13.6748 5. X

188 35344 6644672 13.7113 5. 590.62 3 88

189 35721 6751269 13.7477  5.7388 593.76 28055.2 189

1 36100 13.7840  5.7489 596.90 283529 1
191 36481 6967871  13.8203  5.7590 600.04 2. 191
1 7077888 3.8 5.7690 603.19 289529 192
193 37249 7180057 13.8924  5.7790 606. 29255.3 193
194 37636 3.9; 5.7890 609.47 29559.2 1
105 7414875  13.9642  5.7989 612.61 29864.8 195
196 38416 7529536 4 5.8 615.75 301719 1

198 39204 7762392 14.0712  5.8285 622.04 30790.7 198!
199 39601 7880599  14.1067  5.8383 625.18 31102.6 199




TABLE II.— POWERS, ROOTS, CIRCUMFERENCES AND AREAS

No. = Diam.

Circum. Area

14.1421  5.8480 628.32 31415.9

201 201
203 203
204 204
205 206
206 206
207 207
208
209 209
210 44100 9261000 14.4914  5.9439 659.73 34636.1 210
211 44521 9393931 14.5268  5.9533 662.88 34966.7 211
212 44944 9528128 14.5602  5.9627 666.02 35208.9 212
213 45369 9663697  14.50456 .9721 669.16 A 213
214 45796 9800344 14.6287  5.9814 672.30 35068.1 214
215 46225 99383756 14.6629  5.9907 675.44 36305.0 215
216 46656 10077696 14.6969  6.0000 678.58 36643.5 216
217 47089 10218313  14.7309 . X 217
218 47524 10360232 14.7648  6.0185 684.87 373253 218
219 47961 10503459 14.7986  6.0277 688.01 37668.5 219
220

221

222

223

224

225

226

227

229

220 48400 10648000
221 48841 10793861 X . 3 X
222 49284 10941048 14.8997  6.0550 697.43 38707.6

49729 11089567 14.9332  6.0641 700.58 39057.1
224 50176 11239424 14.9666 6.0732 -703.72 30408.
50625 11390625 15.0000  6.0822 706.86 39760.8
226 51076 11543176 15.0333  6.0912 710.00 40115.0
227 51529 11697083 15.0666  6.1002 713.14 40470.8
228 51984 11852352 15.0997  6.109 716.28 A
229 52441 12008989 15.1327  6.1180 719.42 41187.1
230 52900 12167000 15.1658 6.1 .5 41547.6 230
231 53361 12326391 15.1987  6.1358 725.71 41900.6 231
232 12487168 15.2315 6.1446 728.85 42273.3 232
542890 12649337 152643 6.1534 31. 42638.56 233
54756 12812004 15.2971  6.1622 735.13 43005.3 234
235 55225 12977875 15.3297  6.1710 . 43373.6 235
13144256 6.1797 741.42

236 55696 15.3623 43743.5 236
237 56169 13312053 15.3948  6.1885 744.56 441150 237
238 56644 13481272 154272  6.1972 747.70 44488.1 238
239 57121 13651919 154596  6.2058 750.84 44862.7 239

240 57600 13824000 154919  6.2145 753.88 452389 240
241 58081 13997521 15.5242  6.2231 757.12 45616.7 241
242 58564 14172488 15.5663  6.2317 760.27 45996.1 242

243 59049 14348007 15.5885  6.2403 763.41 46377.0 243
244 59536 14526784 15.6205  6.2488 766.55 46759.5

245 600256 14706125 15.6525  6.2573 769.69 47143.5 245
246 60516 14886936 15.6844  6.2658 772. 47529.2 246
247 61009 15069223 15.7162  6.2743 775.97 479164 247
248 61504 15252992 15.7480  6.2828 779.12 48306.

249 62001 15438249 15.7797  6.2912 782.26 48695.5 249




TABLE II. — POWERS, ROOTS, CIRCUMFERENCES AND AREAS

No. = Diam,
No Squas Cubs g Qube No.
Circum, Area

250 62300 15625000 15.8114 6.2096 785.40 490874 250
251 63001 16813251 15.8430 6.3080  788.54 49480.! 251
252 63504 15.8745  6.3164 791.68 49875.9 252
253 64000 16194277 15.9060  6.3247 794.82 50272.6 253
254 64516 16387064 159374 6.3330  797.96 50‘050.7 .254
255 65025 16581375 9687  6.3413  801.11 51070.5 258

65536 16777216 X 6.3496  804.25 514719 256
257 66049 16074503 16.0312 6.3579  807.39 51874.8 257
258 668564 17173512 6.0624  6.3661 810.53 9.2 258
259 67081 17373979 16.0935  6.3743 813.67 52685.3 259
2060 67600 17576000 16.1245 6.3825  816.81 53092.9 260
261 68121 17779581 16.1585  6.3907 819.98 53502.1 261
262 68644 17984728 6.1864  6.3988 823.10 53912.9 262
263 69169 18191447 16.2173  6.4070 826.24 5.2 263
264 69696 183909744 16.2481 6.4151 829.38 54739.1 264
265 70225 18609625 16.2788  6.4232 832.52 55154.6 265
268 70756 18821006 16.3095  6.4312 835.66 55571.6 266
267 71289 19034163 16.3401  6.4393 838.81 55990.3 267
268 71824 19248832 16.3707  6.4473 841.95 564104 268
269 72361 19465109 16.4012  6.4553 845. .2 209
270 1 16.4317 X . 7255.5 270
271 73441 19902511 6.4621 6.4713 851.37 57680.4 271
272 73084 20123648 16.4924  6.4792 854.51 581069 272

74529 6.5227  6.4872 857.66 588349 373
274 75076 20570824  16.5529 6.4951 860. 58964.6 274
275 20796875  16.5831 .5030 863.94 59395.7 273
276 76176 21024576 16.6132 .5108 867.08 59828. 276

76729 21253 6.6433  6.5187 870.22 602628 277
278 21484952 16.6733 6.5265  873.36 60608.7 278

77841 21717639 16.7033  6.5343 876.50 61136.2 279
280 78400 21952000 16.7332  6.5421 879.65 615752 280
281 78961 22188041 16.7631  6.5409 882.79 62015.8 281
282 79524 22425768 16.7929  6.5577 885. 62458.0 282
283 80089 22665187 16.8226  6.5654 889.07 62901.8 283
284 80656 16. 6.5731 892.2 63347.1 284
285 81225 23149125 16.881 6.5808 895.35 63794.0 285
286 81796 233! 169115  6.5885 3 642424 286
287 16.9411  6.5962  901.64 64692.5 287
288 83944 23887872 16.9706  6.6039 904.7! 65144.1 288
280 83521 137 7.0000 6.6115 65597.2 289
290 84100 24380000 7.0204  6.6191 911.068 66052.0 290
201 1 24642171 17.0587  6.6267 914.20 66508.3 291
203 85264 24897088 17.0880 6.6343  917.38 66966.2 202
293 85849 25153757 17.1172 6.6419  920.4f 67425.6 203
204 86436 25412184 17.1464 6.6494 923. 67886.7 294
295 25672375 17.1756 6.6569  926.77 68349.3 295
206 87616 25034336 17.2047  6.6644 929.91 68813.5 296
287 26198073 17.2337  6.6719 933. 69279.2 297
208 88804 26463592 17.2627 6.6794 936.19 69746.5 298
209 80401 26730899 17.2916 6.6860 939.34 702154 299




"X _ABLE II. — POWERS, ROOTS, CIRCUMFERENCES, AND AREAS

No. = Diam.
No. Square Cube sgo.‘“f” Cube No.
Circum. Area
300 90000 17.3205 6.6943 942.48
301 90601 27270901 17.3494 6.7018 945.62 71157.9 301
302 91204 17.3781 6.7092 948.76  71631.5
303 91809 27818127 7.4069 6.7166 951.90 72106.6 303
304 92416 17.4356  6.7240 955.04 4 304
305 93025 28372625 7.464 6.7313 958.19 73061.7 305
93636 17.4929 6.738 961.33 73541.5 306
307 94249 28934443 17.5214  6.7460 964.47 74023.0 307
308 29218112 17.5499 6.7533 967.61 74506.0 308
309 95481 17.5784¢  6.7606 970.76  74990.6 309
310 96100 20791000 17.6068 6.7679 973.89 754768 310
311 96721 30080231 17.6352 6.7752 977.04 75964.5 311
312 97344 30371328 17.6635 6.7824 980.18 76453.8 313
313 97969 30664297 17.6918  6.7897 983.32 76944.7 313
314 98596 30959144 17.7200 6.7969 986.46 77437.1 314
3156 99225 31255875 17.7482  6.8041 989.60 77931.1 315
316 99856 31554496 17.7764 6.8113 992.74 78426.7 316
317 100489 31855013 17.8045 6.8185 995.88 789239 317

318 101124 32157432 17.8326  6.8256 999.03 79422.6 318
319 101761 32461759 17.8606 6.8328 1002.2 799229 319

320 102400 32768000 17.8885 6.8399 10056.3 804248 320
321 103041 33076161 17.9165 6.8470 1008.5 80928.2 321
322 108684 33386248 17.0444 6.8541 1011.6 81433.2 322
323 104329 33698267 17.9722 6.8612 1014.7 81939.8 323
104976 34012224  18.0000 6. 1017.9 82448.0
*326 105625 34328125 18.0278 6.8753 1021.0 82057.7 325
106276 34645976  18.0555 6. 1024.2 83469.0 326
327 106929 34965783 18.0831 6.8894 1027.3 83081.8 327
328 107584 35287562 18.1108 6.8964 1 844963 328
329 108241 35611289 18.1 1033.6 850123 329
35937000 18.1659 6.9104 1036.7 85529.9
331 109561 36264691  18.1934 6.9174 1039.9 86049.0 331
332 110224 36594368 18.2209 6.9244 1043.0 7 332
333 110889 7 18 6.9313 1046.2 87092.0
334 111556 37259704 18.2757 6.9382 1049.3 876159 334
336 112225 37595375 6.9451 10524 88141.3 335

3 18.3303 . 88668.3
337 113569 38272753 18.3576 6.9589  1058.7 891969 337
338 114244 38614472 18.3848 6.9658 1061.9 897270 338
339 114921 38958219 18.4120 6.9727 1065.0 90258.7 339

340 115600 39304000 18.4391 6.9795 1068.1 90792.0 340
341 %}6281 39651821 18.4662 6.9864 10713 91326.9 a;
343 117649 40353607 18.5203 7.0000 1077.6 92401.3 343
344 118336 40707584 18.5472 7.0068 1080.7 020409 344
345 119025 41063625 18.5742 7.0136 1083.8 093482.0 345
346 119716 41421736 18.6011  7.0203  1087.0 94024.7 346
347 120409 41781923 18.6279  7.0271  1090.1 94569.0 347
348 121104 42144192 18.6548 7.0338 1093.3 95114.9 348
349 121801 42508549 18.6815 7.0406 1096.4 95662.3 349




TABLE II. — POWERS, ROOTS, CIRCUMFERENCES AND AREAS

e No. = Diam,

Square ube

No. Square Cube Root Root No.
Circum. Area

350 122500 287. 18.7083 7.0473 1099.6 96211.3 350

351 123201 43243551 18.7350 7.0540 1102.7 96761.8 351

352 123904 14 18.7617 7.0607 11058 97314.0 352

353 124609 43986977 18.7883 7.0674 1109.0 97867.7 353

354 44361 18.8149 7.0740 1112.1  98423.0 354

355 126025 44738875 18.8414 7.0807 11153 98979.8 355

126736 45118016 18.8680 7.0873 11184  99538.2
357 127449 45499293 18, 4  7.0040 1121.5 100098 357

.894 .
358 128164 45882712 18.9209 7.1006 1124.7 100660 358
359 128881 46268279 18.9473 7.1072 1127.8 101223 359

360 129600 46656000 18.9737 7.1138  1131.0 101788 360
361 130321 47045881 19.0000 7.1204 1134.1 102354 361
362 131044 47437928 19.0263 7.1269 1137.3 102922 362
363 131769 47832147 19.0526 7.1335 1140.4 103491 363
% 132496 48228544 19.0788  7.1400 1143.5 104062 364

133225 48627125 9.1050 7.1466  1146.7 104635 365
366 133956 49027806 19.1311 7.1531 1149.8 105209 366
367 134689 19.1572 7.1596  1153.0 105785 367
368 135424 49836032 19.1833 7.1661  1156.1 106362 368
369 136161 50243409 19.2094 7.1726  1159.2 106941 369
370 136900 50653000 19.2354 7.1791  1162.4 107521 370
371 137641 51064811 19.2614 7.1855 1165.5 1081 371

372 138384 51478848 19.2873  7.1920 1168.7 108687 372
373 139129 51895117  19.3132 7.1984 1171.8 109272 373
374 }39876 52313624 19.3391 7.2048  1175.0 109858 374

141376 53157376 103907 7.2177 1181.2 111036 376
377 {42129 53582633 19.4165 7.2240 1184.4 111628 377

379 143641 54430930 10.4679 7.2368 11907 112815

380 144400 54872000 10.4936 7.2432  1193.8 113411 380
381 145161 55306341 19.5192 7.2495 1196.9 114009 381
gg 145924 55742968  19.5448 1200.1 382

146680 56181887  19.5704 7.2622  1203.2 115209 383
384 147456 56623104 19.5059 7.2685  1206.4 115812 384
385 148225 57066626 19.6214 7.2748  1209.5 116416 385
386 148996 57512456 19.6469 7.2811  1212.7 117021 386
387 149769 57960803 19.6723 ;.2874 1215.8 117628 387

388 150544 X . . 388
389 151321 58863869 19.7231 7.29099 1221.1 118847 389

399 159201 63521199 19.9750 7.3619 1253.5 125036 399




T.ABLE II. —POWERS, ROOTS, CIRCUMFERENCES AND AREAS

Cube No. = Diam.
uare
No. Square Cube sﬁwt Root No.
Circum, Area
400 20.0000 7.3631 1255.6 125664 400
401 64481201  20.0250 7.3742 1259.8 126293 401
402 161604 964808 20.0499  7.3803 1262.9 126023 403
403 162409 65450827 20.0749 7.3864 1266.1 127556 403
404 163216 65939264 .0098  7.3925 1269.2 128190 404
405 66430125 20.1246  7.3986 1272.3 128825 405
406 164836 66923416 20.1494  7.4047 1 406
407 165649 67419143 20.1742 7.4108 1278.6 130100 407
408 66464 67917312 20.1990 7.4169 1 130741 408
400 167281 68417929 20.2237 7.4229 1284.9 131382 400
410 168100 68921000 .2485 7.4200  1288.1 410
411 20.2731 7.4350 1291.2 132670 411
412 44 20.2978  7.4410 1294.3 1 412
413 70444997 20.3224 7.4470 33 413
414 171396 70057944 20.3470 7.4530 1300.6 134614 414
415 17 71473375 20.3715° 7.4590 1303.8 415
416 7 296 20.3961 7.4 135018 416
173889 72511713 20.4208 7.4710 1310.0 136572 417
418 174724 73034632 20.4450 7.4770 1313.2 37 418
419 175561 73560059 20.4695 7.4 1 137885 419
420 176400 4088000  20.4939 4889 1319.5 138544
1 177241 74618461 20.5183 7.4948 1322.6 139205 421
422 75151448  20.5426 5007 1325.8 130867 422
423 178929 7  20.5670  7.5067 1328.9 423
424 179776 76225024 20.5913 7.5126 1332.0 141196 424
?5 76765625 20.6155 7.5185 1335.2 141863 425
26 181476 776  20.6398 5244 1338.3 142531 426
427 182329 77854483  20.6640 .5302 1341.5 143201 427
428 183184 78402752 20.6882  7.5361 1344.6 143872 428
429 184041 78953589 20.7123  7.5420 1347.7 144545 429
430 84 79507000  20. 7.5478 1350.9 145220 430
431 185761 1 20.7605 7.5537 354.0 145806 431
432 1568 20.7846  7.5595 1357.2 146574 432
433 187489 81182737 20.8087  7.5654 1360.3 147254 433
434 1 1 20.8327 7.5712 1363.5 147934 434
435 189225 . 82312875 20.8567  7.5770 1366.6 148617 435
436 82881856  20. 7.5828 149301 436
437 190969 83453453 20.9045 7.5886 437
438 101844 84027672 20.9284 7.5944 1376.0 150874 438
439 192721 84604519 20.9523 7.6001 1379.2 151363 439
440 193600 85184000 20.9762 7.6059 1382.3 152053 440
441 194481 85766121 21.0000 7.6117 1385.4 152745 441
442 195364 86350888 21.0238 7.6174 1388.6 1534390 442
443 196249 86! 21.0476  7.6232 1391.7 154134 443
444 197136 87528384 21.0713 .7.6289 1304.9 1 444
445 198025 88121125 21.0950 7.6346 1398.0 155528 448
446 108916 88716536 21.1187  7.6403 1401.2 156228 446
447 199800 89314623 21.1424 7.6460 1404.3 156930 447
448 200704 89915392 21.1660 7.6517 1407.4 157633 448
449 201601 90518849 21.1896 7.6574 1410.6 449




FABLE II. —POWERS, ROOTS, CIRCUMFERENCES AND AREAS

No. = Diam.
No. Squae  Cube  Sguare  Cube No.

450 202500 91125000 21.2132 7.6631  1413.7 150043 450
451 203401 91733851 21.2368 7.6688 14169 159751 451
452 204304 92345408 21.2603 7.6744 14200 160460 452
453 205209 92059677 21.2838 7.6801 1423.1 161171

454 206116 21.3073 7.6857 1426.3 161883 454

93576664 . .
456 207025 94196375 21.3307 7.6914 14204 162597 455
456 207936 94818816  21.3542 7.6970 1432.6 163313 456
457 208849 05443993 21.3776  7.7026 14357 164030 457
458 200764 96071912 21.4009 7.7082 1438.0 164748 458
459 210681 96702579 21.4243 7.7138 14420 165468 459

460 211600 97336000 21.4476 7.7194 1445.1 166190 460
461 212521 97972181 21.4709 7.7250 14483 166914 461
% 213444 98611128 21.4942 7.7306 1451.4 %ggggg 462

. 7.736 X
464 215206 90897344  21.5407 7.7418  1457.7 169093 464
465 216225 100544625 21.5639 7.7473 1460.8 169823 465

466 217156 101194606 21.5870  7.7529 7 466
467 2 101847563  21.6102 7.7 1467.1 171287 467
468 219024 1 232 21.6333  7.7639 14703 172021 468
469 219961 103161709 21.6564 7.7695 14734 172757 469
470 1 21.6795 7.7750 1476.5 173494

471 221841 104487111  21.70256 7.7805  1479.7 471
4 105154048  21.7256 .7 174974 472
473 223729 105823817 21.7486 7.7915 14860 175716 473
474 224676 106496424 21.7715 7.7970 1480.1 176460 474
475 225625 107171875 21.7945 7.8025 14923 177205 475
476 226576 107850176  21.8174 14954 177962 476

7.8079 X
477 227529 108531333 21.8403 7.8134 1498.5 178701 477
478 228484 109215352 21.8632 7.8188 1501.7 179451 478
479 220441 100902239 21.8861 7.8243 1504.8 180203 479

480 21.9089 1508.0 480
481 231361 111284641 21.9317 7.8352 1511.1 181711 481
482 111980168  21.9545 1514.3 482
483 233289 112678587 21.9773 7.8460 1517.4 183225 483
484 2342 33 22.0000 7.8514  1520.56 484
485 5! 11 1 0227 1523.7 184745 485

235225 4084125  22. 7.8568
486 236196 114791256 22.0454 7.8622 1526.8 185508 486
487 237169 115501303 22.0681 7.8676 1530.0 186272 487
488 238144 116214272 22.0907 7.8730 1533.1 187038 488
489 239121 116930169 22.1133 7.8784 1536.2 187805 489

490" 240100 117649000 22.1359 7.8837 15394 188574 490
491 241081 118370771 22.1585 7.8801 1542.5 189345 401

402 24 119005488  22.1811 7.8044 15457 190117 492
493 243049 119823157 22.2036 7.8998 1548.8 190890 493
494 244036 120553784 22.2261 7.9051 1551.9 191665 494
405 2450256 121287375 22.2486 7.9105 1555.1 192442 495
406 246016 122023936 22.2711 7.9158 1558.2 193221 496
497 247009 122763473 22.2935 7.9211 1561.4 194000 497
498 248004 223159 7 1564.5 194782 498

123505992 . 9264
489 249001 124251499 22.3383 7.9317 1567.7 195565 499
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sl EBLE II. — POWERS, ROOTS, CIRCUMFERENCES AND AREAS

—
— —

No. = Diam.
"ME=X©. Square  Cube  Sguare  Cube No.
Circum. Area

500 125000000 2 . 500
501 251001 125751501 22.3830 7.9423 15739 197136 501
126506008 8 . 197923 502

503 253009 127263527 22.4277 7.9528 1580.2 198713 503
128024064 X . X 504

505 2550256 128787625 22.4722 7.9634 1586.5 200296 505
506 256036 120554216 22.4944 7.9686 1589.7 201090 506
507 257049 130323843 22.5167 7.9739 1592.8 201888 507

508 258064 131096512 22.5389 7.9791  1505.9 202683
500 259081 131872229 22.5610 7.9843 1599.1 202482 509

510 260100 132651000 22.5832 7.9896 1602.2 204282 510
205084

511 261121 133432831  22.6053 9948  1605.4 511
512 262144 134217728  22.6274 .0000 1608.56 205887 512
513 263169 135005697 22.6495 8.0052 1611.6 513
514 264196 135796744 22.6716 8.0104 1614.8 207409 514
516 265225 136590878 22.6036 8.0156 1617.9 515
516 37. 22.7156  8.0208 1621.1 209117 516
517 267280 138188413 22.7376 8.0260 1624.2 517
518 268324 138091832 22.7596 8.0311 1627.3 210741 518
i 519 260361 139798359  22.7816  8.0363 5 211556 519
| 520 270400 140608000 22.8035 8.0415 1633.6 212372 520
521 271441 141420761 22.8254 8.0466 1636.8 213189 521
522 272484 142236648 22.8473 8.0517 1639.9 1
523 2735 14 7  22.8692 8.0569 1643.1 214829 523
524 274576 143877824 22.8910 8.0620 1646.2 215651 524
5256 275625 1447031256 22.9129 8.0671 1649.3 216475
. 526 276676 145531576 22.9347 8.0723 1652.5 217301 526
527 277729 146363183 22.9565 8.0774 1655.6 218128 527
528 278784 147197952 22.9783 8.0825 1658.8 218956 528
529 279841 148035889 23.0000 8.0876 1661.9 219787 529
530 280000 148877000 23.0217 8.0927 16650 220618 530
531 281961 149721291 23.0434 8.0978 1668.2 221452 531
532 283024 150568768 23.0651 8.1028 1671.3 222287 532
533 284089 151419437 23.0868 8.1079 1674.5 223123 533
534 285156 152273304 23.1 8.1130 1677.6 223961 534
5356 286225 153130375 23.1301 8.1180 680.8 224801 535
! 287296 153990656  23.1517 8.1231  1683.9
i 537 288369 154854153 23.1733 8.1281  1687.0 7
i 289444 155720872 23.1948 8.1332  1690.2
‘ 539 290521 156590819  23. 81382 1693.3 228175 4839
! 540 291600 157464000 23.2379 8§.1433  1696.5
541 1 1 21 23.2594 8.1483 1699.6 229871 1
542 203764 159220088 . 8.1533  1702.7 2 ]
543 204849 160103007 23.3024 8.1583 1705.9 231574 843
544 160989184  23.3238 8.1633  1709.0
| 5456 297025 161878625 23.3452 8.1683 1712.2 233283 5
! 546 298116 162771336 23.3666 8.1733 17153 234140 ]
‘ 547 209209 163667323 23.3880 8.1783 17185 234998 7
! 548 300304 1645665902 23.4004 8.1833 1721.6 235858
i 549 301401 165469149 234307 8.1882 1724.7 236720 9
h‘ men—— lb——




TABLE II.—POWERS, ROOTS, CIRCUMFERENCES AND AREAS

No. = Diam.
No.

Ciroum. Area

550 302500 166375000 23.4521 8.1932 1727.9 237583
561 303601 167284151 23.4734 8.1882 1731.0

562 304704 168196608 23.4047 8.2031 1734.2 230314
169112377 23.5160 8.2081 1737.3 240182
306916 170031464  23.5372 8.2130 17404 241051

170953876 23.5584 82180 1743.6 241922
171879616  23.5797 8.2229 1746.7 242795
172808693  23.6008 .

X 3 243669
311364 173741112  23.6220 8.2327 1753.0 244545
‘312481 174676879  23.6432 8.2377 1756.2 245422

§E2ERE SRRERTRESE

31 175616000 23.6643  8.2426
561 314721 1 23 8.2475 17624 247181
177504328  23.7085 8.2524¢  1765.6
563 316969 178453547 23.7276 8.2573 1768.7 248947
564 3 144  23.7487  8.2621 7719 249832
565 319225 1803621256 23.7697 . 1775.0 250719
566 181321496  23.7908 8.2719 1778.1 251607

567 321489 182284263 23.8118 8.2768 1781.3 252497 567
568 322624 183250432 23.8328 8.2816 17844 253388 568
184220009 X 8.2865

570 324900 185103000 23.8747 8.2013 1790.7 255176 570
571 326041 186169411 23.8956 8.2962 1793.9 256072 571
572 327184 187149243 23.91685 8.338;0 1’;&7}? 256970 572

328329 1881325 3
574 320476 189119224 23.9583 8.3107 1803.3 258770 574
575 330625 1001093756 23.9792 8.3155 18064 259673 575
576 331776 191102076 24.0000 8.3203 1809.6 260576 576
577 332920 192100033 24.0208 8.3251 1812.7 261482 577
578 334084 193100552 24.0416 8.3300 18158 262389 578
579 335241 194104539 24.0624 8.3348 1819.0 263208 579

195112000 24.0832 8.3396 1822.1 264208 580
1961229 3

337561 41  24.1039 8.3443 18253 265120 581
197137368  24.1247  8.3491 828.4
339889 198155287 24.1454 8.3539 1831.6 266048 583
341056 199176704 24.1661 8.3587 1834.7 267865 584
342225 200201625 24.1868 8.3634 1837.8 268783 585
343396 201230056 24.2074 8:3682 1841.0 269701
344569 202262003 24.2281 8.3730 1844.1 270624 587
345744 203297472 24.2487 83777 1847.3 271547
346921 204336469 24.2693 8.3825 1850.4 272471 589

348100 205379000 24.2809 8.3872 1853.5 273397 590
349281 206425071 24.3105 8.3919 1856.7 274325 gg;

350464 . .
351649 208527857 24.3516 8.4014 1863.0 276184 593
352836 200584584 24.3721 8.4061  1866.1 37771 17 594

354025 210644875 X X 2

356216 211708736 24.4131 8.4155 18724 278986 596
356400 212776173 24.4336 8.4202 1875.5 279923 597
357604 213847192 24.4540 8.4249 1878.7 280862 598
358801 214921799 24.4745 8.4206 1881.8 281802 599

SESEETEEEE 2RREEERLECE
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"M~_A.BLE II.—POWERS, ROOTS, CIRCUMFERENCES AND AREAS

No. = Diam.

No. Square Cube sﬂx? %‘g: No.
Circum. Area

100 216000000 24.4949 8. 1885.0 282743 600
01 217081801 24.51563 8.4390 1888.1 283687 601
04 218167208 24.5357 8.4437 1891.2 284631 602
' 219256227 24.5561 8.4484 18944 285578 603
116 220348864 24.5764 8.4530 1897.5 286526 604
125 221445125 24.5967 84877 1900.7 287475 605
36 222545016 24.6171 . 1903.8 606
49 223648543 24.6374 84670 1907.0 289379 607
224755712  24.6577 8.4716 1910.1 608

81 225866529 24.6779 8.4763 1913.2 201289 609
00 226981000 24.6082 8.4809 19164 202247 610
21 228099131 24,7184 8.4856 1919.5 293206 611
M4 229220028 24.7386 8.4902 1922.7 204166 612
‘69 230346397 24.7588 8.4948 19258 2905128 613
196 231475544 24.7790 8.4994 19289 206092 614
125 232608375 24.7992 8.5040 1932.1 297057 615
233744896 24.8193 8.5086 1935.2 298024 616

89 234885113 24.8395 8.5132 1938.4 298992 617
124 24.8596 8.5178 1941.5 209962 618

236029032 X .
237176659 24.8797 8.5224 1944.7 300934 619

238328000 24.8998 8.5270 1947.8 301907 620
w1 239483061 24.0199 8.5316 10500 302882 621
240641848 24.9390 8.5462 1954.1 303858 622
241804367 24.9600 8.5408 1957.2 304836 623
i76 242070624 240800 8.5453 1060.4 305815 624
i25 244140625 250000 8.5409 10635 306796 625
. 245314376 25,0200 8.5544 1966.6 307779 626
246491883 25.0400 85590 1069.8 308763 627
247673152 250599 8.5635 1972.9 309748
248858180 250799 8.5681 1076.1 310736 629
250998 8.5726 1979.2 311725 630
25.1197 85772 19824 312715 631
5.1306 85817 19855 313707 632
251595 8.5862 1988.6 314700
251794 85007 19918 31 634
251992 85952 10949 316692
252190 85997 1098.1 317690 636
252380 8.6043 20012 318690
252587 8. 20043 319692
_....__. 252784 86132 20075 95 639
2082 86177 ~~~3 321609
721 253180 8.6222 3 05 641
25.3377  8.6267 ) 323713 642
707 253574 8.6312 ) 324722 643
984 253772  8.6357 1 325733
125 253969 8.6401 i 745 645
136 254165 5.6446 3 327759 646
254362  8.6490 } 328775 647
792 254558  8.6535 i 320702 648
49 254755 8.6579 ) 330810 649




TABLE II. — POWERS, ROOTS, CIRCUMFERENCES AND AREAS

——
No. = Diam.
uare Cube
No. 8quare Cube t Root ——————— No.
Circum. Area
650 422500 274625000 25.4951 8.6624 2042.0 331831 650
651 423801 275894451 23.5147 8.6668 2045.2 332853 651
652 425104 277167808 25.5343 8.6713 2048.3 333876 652
653 426409 278445077 25.5539 8.6757 2051.5 334901 653
654 427716 279726264 25.5734 8.6801 2054.6 335927 654
655 420025 281011375 25,5930 8.6845 2057.7 336955 655
656 430336 282300416 25.6125 8.6890 2060.9 337985 656
657 431640 283503303 25.6320 8.6934 2064.0 339016 657
658 432064 284800312 25.6515 8.6978 2067.2 340049 658
659 434281 286191179 25.6710 8.7022 2070.3 341084 659
660 435600 287496000 25.6905 8.7066 2073.5 342119 660
661 436921 25.7009 8.7110 2076.6 343157 661

288804781 5 X
662 438244 200117528 25.7204 8.7154 2079.7 344196 662
663 439560 291434247 257488 8.7198 2082.9 345237 663
664 440896 202754944 257682 8.7241 2086.0 346279 664
665 442225 204079625 25.7876 8.7285 2089.2 347323 665
666 35566 205408206 5.8070 5 . 348368 666
667 444889 206740063 25.8263 8.7373 20954 340415 667
446224 208077632 25.8457 8.7416 2008.6 350464
669 200418309 25.8650 8.7460 2101.7 351514 669

447561
670 448900 300763000 25.8844 8.7503 21049 352565 670
671 450241 302111711 25.9037 8.7547 2108.0 353618 @71
672 451584 9: 8.7590 2111.2 354673 672

303464448  25.9230 A
673 452920 304821217 25.9422 8.7634 21143 355730 673
674 454276 306182024 259615 8.7677 21174 356788 674
6756 455626 307546875 250808 8.7721 2120.6 357847 675
2773 456976 308915776  26.0000 8.7764 2123.7 358008 676

458329 310288733 26.0192 8.7807 2126.9 359971 677
678 450684 311665752 26.0384¢ 8.7850 2130.0 361035 678
679 461041 313046839 26.0576 8.7893 2133.1 362101 679
4 14432000 26.0768 8.7937 2136.3 363168
681 463761 315821241  26. 8.7080 2139.4 681
465124 317214568 26.1151 8.8023 2142.6 682
683 466489 318611987  26.1343 2145.7 683
684 467856 3504  26. 8.8109 21489 367453 684

32001 1534 8. X
685 460225 321419125 26.1725 88152 2152.0 368528 685
686 322828856 261916 88194 21551 369605

324242703 . X 370684
@88 325660672 26.2208 8.8280 2161.4 371764
689 474721 327082769 26.2488 8.8323 2164.6 372845 689

690 476100 328500000 26.2679 8.8366 2167.7 373928 690
691 477481 3299333;; 26.2869 8.8408 2170.8 375013 691
602 478864 33137 20.3059 8.8451 2174.0 376099 692
603 480249 332812557 26.3249 8.8493 2177.1 377187 693
694 481636 26.3430 8.8536  2180.3 378276 694
695 5 335702375 .3620 8.8578  2183.4 379367 695
606 484416 337153536 26.3818 8.8621 2186.6 696
697 338608873 26.4008 8.8663 2189.7 381554 697

487204 340068392  26.4197 .8706  2192.8 698
699 1 341532099 26.4 8.8748 2196.0 383746




TABLE II.— POWERS, ROOTS, CIRCUMFERENCES AND AREAS

No. = Diam.

uare  Cube
No. Square Cube sﬂoot Root No.
Circum. Area

700 490000 343 26.4575 8.8790 2199.1 384845 7g)
701 491401 344472101 26.4764 8.8833 2202.3 385945 701
702 492804 345948408 .49, 8.8876 22054 387047 702
703 494209 7 26.56141  8.8917 .5 388151 7038
704 495616 348913664  26. 8.8959 2211.7 389256 704
705 497025 26.5518 8.9001 2214.8 300363 705
706 498436 351895816 26.5707 8.9043 2218.0 391471 706
707 499849 353393243 26.5895 8.9085 2221.1 392580 707
708 1264 354894912 X 8.9127 22243 393692 708
709 1 3 26.6271 89169 22274 394805 700
710 504100 357911000 26.6458 8.9211 2230.5 395919 710
711 505521 359425431 26.6646 8.9253 2233.7 - 397 711
712 506944 360944128 26.6833 8.9295 2236.8 3908153 712
713 5083690 362467097 26.7021 8.9337 2240.0 399272 713
714 509796 363994344 6.7 8.9378 2243.1 4003 714
7156 511225 365625875 26.7396 8.9420 2246.2 401515 715
716 512656 367061696 26.7582 8.9462 22494 402639 716
717 514089 368601813 26.7769 8.9503 2252.5 403765 717
718 515524 370146232 26.7955 8.9545 2255.7 404892 718
719 516961 371694959 26.8142 8.9587 2258.8 406020 719
720 518400 373248000 26.8328 8.9628 2261.9 407150 720
721 519841 374805361 26.8514 8.9670 2265.1 721
722 521 376367048 26.8701 8.9711  2268.2 16 722
723 522729 377933087 6.8887 8.9752 2271.4 410550 723
724 524176 379503424 26.9072 8.9794 2274.5 411687 724
725 525625 381078125 26.9258 8.9835 2277.7 412825 725
726 527076 382657176 0444 89876 2280.8 41 726
727 528529 384240583 26.9629 8.9918 2283.9 415106 727
728 529984 385828352 26.9815 8.9959 2287.1 416248 728
729 531441 387420489 27.0000 9.0000 2290.2 417393 729

389017000 27.0185 9.0041 2293.4 418539 730
731 534361 390617891 037! 9.0082 2296.5 410686 731

392223168 27.0555 9.0123 2299.7 420835 732
733 537280 393832837 27.0740 9.0164 2302.8 421986 733

395446904 0924 9.0205 23059 423138 734
735 540225 397065375 27.1109 9.0246 2309.1 424293 735
736 541696 398688256 27.1293 9.0287 2312.2 425448 736
737 543169 400315553 27.1477 9.0328 23154 426604 737
738 544644 401947272 1662 9.0369 2318.56 427762 738
739 546121 403583419 27.1846 9.0410 2321.6 428 739
740 547600 405224000 .. 9.0450 .8 740
741 549081 406869021 27.2213 9.0491 2327.9 431247 741
742 550564 408518488 27.2397 9.0532 2331.1 432412 742
743 552049 410172407 7.2580 9.0572 2334.2 433578 743
744 553536 411830784 27.2764 9.0613 2337.3 434746 744
745 555025 413493625 27.2947 9. 2340.56 435916 745
746 556516 415160936 27.3130 9.0694 2343.6 437087 746
747 416832723 27.3313 9.0735 2346.8 438259 747
748 559504 418508992 27.3496 9.0775 23499 439433 748
749 561001 420189749 27.3679 9.0816 2353.1 440609 749
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TABLE II. — POWERS, ROOTS, CIRCUMFERENCES AND AREAS

No. = Diam.
Cube _________  No.

Circum. Area

562500 421875000 27.3861 9.0856 2356.2 441786 750
423564751

751 564001 27. 9.0896  2359.3 751
4252, 27.4226  9.0937 23 444146 752
7563 567000 426057777 27.4408 9.0977 2365.6  44. 753
754 6 428661064 27.4 9.1017 8 446511 754
785 570025 430368875 27.4773 9.1 2371.9 447697 756
56 571536 432081216 27.4955 9.1008  2375.0 756
757 5 9 27.5136  9.1138 2378.2 450072 757
574564 435519512  27. 9.1178 3 451262
769 576081 437245479  27.5500° 9.1218 759
577600 438976000 27.5681 9.1258 2387.6 453646 760
761 579121 440711081 27.5862 9.1208 2390.8 454841 761
762 50728 27.6043  9.13 23939 4 7 762
763 582160 444194947 27.6225 9.1378 2307.0 45723¢ 763
764 583 445043744  27.6406 9.1418  2400.2 58434 764
765 4476971256  27. 9.14 2403.3 459635 765
766 586756 27.6767 9.1498  2408.5 60837 766
767 451217663  27.6948 9.1537 2409.6 462042 767

768 589824 452984832 27.7128  9.1577 2412.7 463247 768
769 591361 454756609 27.7308 9.1617 24159 464454 769

770 592000 456533000 27.7480  9.1657 22:;30 465663 770

771 1 458314011 27.7669 9.1696 2 466873 771

5 27.7849  9.1736 24253 772
773 597529 461889917 . 9.1775  2428.5 469298 773
774 599076 463684824 27.8200 9.1815 2431.6 470513 774
775 26 465484375 g 9.1 7 471730 775
776 602176 467288576 2437.9 47 776

9.1894
777 469007433 g 9.1933
778 605284 470010052  27.8927  9.1973 . 5389
779 606841 472720139 27.9106 9.2012 2447.3 476612 779
780 608400 474552000 27.9285 9 205';‘
9.2130

781 609061 476379541  27.9464
782 611524 478211768  27.9643
480048687

784 614656 481890304  28.0000 9. .

785 616225 483736625 28.0179 9.2248 2466.2 483982
786 485587656  28.035 9.2287 .

787 619360 487443403  28.0535 8
9
9
9

i

&
2
0
>
S

788 620044 489303872  28.0713
789 622521 491169069  28.0891

790 624100 493039000  28.1069
791 625681 494913671  28.1247 .
792 627264 496793088 28.1425 9.2521 2488.1 492652 792
793 628849 498677257 28.1603 9.2560 2491.3 493897 793
794 630436 2494

500566184 3 . X
795 632025 502459875 28.1957 9.2638 2497.6 496391 795
706 633616 504358336 28.2135 9.2677 2500.7 497641 796
797 635200 506261573 28.2312 9.2716 2503.8 498892 797
508169502 28.2489 9

799 638401 510082309 28.2666 9.2793 2510.1 501399 799
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TABLE II.—POWERS, ROOTS, CIRCUMFERENCES AND AREAS

No. = Diam.

Circum. Area

800 640000 512000000  28.2843
801 641601 513922401  28.3019 25164 503913
802 643204 515849608  28.3196

9
g
803 644800 517781627 28.3373 9
804 646416 519718464 28.3549 9.
805 648025 521660125 28.37256 9
806 649636 523606616  28.3901 g

525557943 X 807
627514112  28.4253 9.3140 25384 512758 808
520475129 X . 809

810

656100 531441000 28.4605 9.3217 2544.7 515300
811 657721 533411731 23.4781 9.3255 2547.8 516573 811
812 659344 535387328 28.4956 9.3294 25510 517848 812
813 660969 537367797 28.5132 9.3332 2554.1 519124 813
539353144  28.5307 520402

814 662596 9.3370  2557.3 0! 814
815 664225 541343375 28.5482 9.3408 25604 521681 815
816 665856 543338406 28.5657 9.3447 2563.5 522962 816
817 667489 545338513 28.5832 9.3485 2566.7 524245 817
818 669124 547343432 9.3523 2569.8 525529 818

819 670761 549353259 28.6182 9.3561 2573.0 526814 819

821 674041 553387661 28.6531 9. 2579.2 520391 821

822 @6 28.6705 9.36756 25824 1
557441767  28. 9.3713 531973 823

824 678976 6224 .7 9.3751 2588.7 533267 824

825 680625 5615156256 28.7228 9.3789 2591.8 534562

826 682276 550076  28.7402  9.38. 5.0 826

827 683929 28.7576 9.3865 2598.1 537157 827

565609283 3 .
828 685684 567663552 28.7750 9.3902 2601.2 538456 828
8290 687241 560722789 28.7924 9.3940 26044 539758 829

830 688900 571787000 28.8097 9.3978 2607.5 541061 830
831 6005661 573856191 288271 9.4016 2610.7 542365 831
832 575930368 28.8444  9.4053 2 832
833 603880 578009537 28.8617 9.4001 26169 544979 833
695566 580093704 X . 546288
835 697225 582182875 28.8964 9.4166 2623.2 547599 835
836 608806 584277056 28.9137 9.4204 26264 548912 836
837 700569 586376253 28.9310 9.4241 2620.5 550226 837
838 588480472 . . 2632.7 838
839 703921 590589719 28.9655 9.4316 26358 552858 839

705600 592704000 28.9828 9.4354 2638.9 554177 840

841 707281 594823321 .0000  9.4391  2642.1 555497 841

842 506047688  29.0172 9.4420 26452 556819 842

843 710649 599077107 29.0345 9.4466 26484 558142 843

844 712336 601211584 29.0517 9.4 26851.5 559467

845 29.0689  9.4541 .6 560794 845
715716 605495736  29.0861 9.4578 2657.8 562122 846

847 717409 607645423 29.1033 9.4615 26609 563452 847

848 719104 20.1204  9.4652 .1

849 611960049 20.1376 9.4690 2667.2 566116 849




.

TABLE II. — POWERS, ROOTS, CIRCUMFERENCES AND AREAS

No. = Diam.
uare Cube-
No. Square  Cube  Sguare  Gube No.
Circum. Area
850 614125000 20.1548 9.4727 26704 567450 850
851 724201 616295051 29.1719 9.4764 2673.5 568786 851
852 725904 618470208 .1800 9.4801 2676.6 570124 852
853 727609 620650477 .2062  9.4838 2679.8 571463 853
854 729316 29.2233 9.4875 2682.9 572803 854
855 731028 625026375 .2404  9.4912 2686.1 574146 855
856 732736 627222016 29.2575 9.4949 2689.2 575490 856
857 734449 620422793 29.2746 9.4986 2692.3 576835 857
858 736164 631628712 29.2916 9.5023 2695.5 578182 858
859 737881 633839779 .3087 9.5060 2698.6 579530 859
860 636056000 20.3258 9.5097 2701.8 860
861 741321 638277381 20.3428 9.5134 2704.9 582232 861
862 4304 640503928 29.3598 9.5171 . 2708.1 585 862
863 744769 642735647 29.3769 9.5207 2711.2 584940 863
864 746496 644972544 .393! 9.5244 2714.3 297 864
865 7482256 647214625 29.4109 9.5281 2717.5 587655 865
866 749956 649461896 29.4279 9.5317 2720.6 580014 866
867 751689 651714363 4449  9.5354 2723.8 590375 867
868 753424 653972032 29.4618 9.5391 2726.9 591738 868
869 755161 29.4788  9.5427 2730.0 593102 869
870 756900 29.4958  9.5464 .2 94468 870
871 758641 660776311  29.5127  9.5501 36.3 595835 871
872 760384 663054848 .5 9.55637 2739.5 597204 872
873 762129 665338617 20.5466 9.5574 2742.6 5985756 873
874 763876 667627624 29.5635 9.5610 2745.8 874
875 765625 992187 29.5804 9.5647 27489 601320 875
876 767376 672221376 29.5973 9.5683  2752.0 876
877 769129 674526133 29.6142  9.5719 55.2 604073 877
878 770884 676836152 6311  9.5756 2758.3 605451 878
879 772641 679151439 29.6479 9.5792 2761.5 606831 879
880 774400 681472000 .6648  9.5828 2764.6 608212 880
881 776161 683797841 20.6816 9.5865 2767.7 600595 881
882 777924 686128068 29.6985 9.5901 2770.9 610980 882
883 688465387 7163  9.5937 2774.0 612366 883
884 781456 600807104 29.7321  9.5973 7.2 613754 884
885 783225 693154125 29.7489 9.6010 2780.3 615143 885
886 784996 695506456 29.7658 9.6046 2783.5 886
887 786769 697864103 29.7825 9.6082 2786.6 617927 887
888 788544 700227072 29.7993 9.6118 2789.7 619321 888
889 790321 702595369 29.8161 9.6154 2792.9 71 889
800 792100 704960000 29.8320 9.6190 2796.0 622114 890
891 7 707347971 20.8496 9.6226 2799.2 623513 891
892 79 700732288 29.8664 9.6262 2802.3 624913 892
803 797449 712121957  29.8831 9.6298 28054 626315 893
804 99236 714516084 29.8998 9.6334 2808.6 627718 894
805 801026 716917375 29.9166 9.6370 2811.7 629124 895
896 802816 719323136 20.9333 9.6406 2814.9 630530 896
897 804609 721734273 20.9500 9.6442 2818.0 631938 897
808 806404 724150792 .9666  9.6477 2821.2 633348 898
899 808201 726572699 29.9833 9.6513 2824.3 634760 899
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TABLE II. — POWERS, ROOTS, CIRCUMFERENCES AND AREAS

No. = Diam.
No. Squwe  Cube  Sgue O
Circum. Area

900 0000 729000000  30.0000 .6549 2827.4 636173 900
901 811801 731432701  30.0167

3604 733870808  30.0333
736314327  30.0500

9.

9
902 9.
903 9
904 817216 738763264 30.0666 9. 904
905 9025 741217625  30.0832 9.6727 1 643261 906
906 820836 743677416 30.0998 0.6763  2846.3 906
907 822649 746142643 30.1164 9.67909 28494 646107 907
908 824464 748613312 30.1330 9.6834 2852.6 647533 908
909 826281 751080429 30.1496 9.6870 2855.7 648960 909
910 828100 753571000 30.1662 9.6905 2858.8 210
911 829921 756058031 30.1828 9.6941 2862.0 651818 911
912 831744 9.6976 2865.1 653250 912
913 761048497  30.2159 9.7012  2868.3 913
914 835396 763551944 24 9.7047 28714 656118 914
915 837225 766060875  30.2490 g 7082 2874.6 657555 915

9.

9.

9.

846400 8688000  30.3315 9. 664761 920
921 848241 781220061 9.7294 2893.4 921
783777448  30.3645 9.73290. 2898.5 667654 922

788880024 ) X
925 855625 7914531256 30.4138 9.7435 2006.0 672006 925
926 857476 704022776  30.4302 9.7470 2909.1 673460 926

930 864900 804357000 30.4959 9.7610 2921.7 679291 930
031 866761 806954491  30.5123 9.7645 2924.8 680752 931
% 868624 809557568  30.5287 9.7680 2028.0 682216 ggg

870489 812166237  30. 9.7715  2031.1
934 87 504 30.5614 9. 2 685147 934
935 874225 817400375 30.5778 9.7785 29374 6886615 935
8 30.5941  9.7819 936
937 877969 822656953 30.6105 9.7 2043.7 689556 937
87! 825203672 30.6268  9.7889 691028
039 881721 827936019 30.6431 9.7924 2950.0 692502 939
940 883600 30.85¢ 9.7959 2053.1 693978 940
941 1 833237621 30.6757 9.7993 20566.2 695455 941
887364 30.6! 9. 2059.4 696934 942
943 9 838561807 30.7083  9.8063 2.5 943
944 891136 841232384 30.7246 9. 2065.7 6909897
45 & 843908625 30.7409 9.8132 2968.8 701380 945
804916 30.7571  9.8167 2971.9 946

946 8465900536 5 . 702865

0947 806809 840278123 30.7734 9.8201 2976.1 704352 947
898704 851971392 30.7896 9.8236 2078.2 705840 948
90060 854670349 30.8058 9.8270 2981.4 707330 949




TABLE II. — POWERS, ROOTS, CIRCUMFERENCES AND AREAS

No. = Diam.
No. BSquare Cube sﬁ:o’? %‘;2: - No.

950 902500 857375000 30.8221 9.8305 2984.5 708822 950
860085351  30.8383 X

951 904401 9.8339 2087.7 710315 951
952 906304 862801408 30.8545 9.8374 2990.8 7118090 952
953 908209 865523177 30.8707 9.8408 2093.9 713306 953
954 910116 868250664 30.8869 9.8443 2907.1 714803 954

912025 870983875 30.9031 9.8477 3000.2 716303 955
956 913936 873722816 30.9192 9.8511 3003.4 717804 56
957 915849 876467493  30.9354 . X
958 917764 879217912 30.9516 9.8580 3009.6 720810 958
959 919681 881974079 30.9677 9.8614 3012.8 722316 959

960 921600 884736000 30.9839 9.8648  3015.9
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TANGENTS AND COTANGENTS

40°
log tan log cof

80807 9

89°

83353 33BAT RIS
352328 S0555 288

HHHMM VNN ™
s 22592 g2g0g ar-es 12

WHHHO NOMANN AN

0
17 05172 395062
mmmmmmawmmmmmnumn
[}

NI AN DA N
538 §5553 BEB85 8%

s

!

$3353 33385 8RRKR
SR228

et v v ot

- HOOO =] oibstsbs

(-
259 83533 S3N3S BS80S NECSS 32328 53202 30805 N8sse
g

53¢ 25358 83031 20RRY

v

et vt v v v CY NN

<
-t 0O vt vt O ved oW (=3 o+ NN AN Ot DOV MO N mil)
ZEE 8RBE8 B22RT R2R3 S 8935 8555 58808 32885 88288

3

o0

]3]

WD OW 1D vt vt
T5ETIIgEI ERg

['r3
=3

OO

07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
07
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
08
06
06
06
06
06
06
06
06
06
08
06
06
06
06

[~ 2=
883

CYCICIOY CNCIONCIOT CUCICNCION CHCUCNOICY CNCICUCNCN MMM MMM MMMMM NMNMMM 3%%33 333%% [relocdackond

N
“ .m .wwww wwwww (==L b el riviririeBririririolririrtririririrsrirririrletrirlriebrdribrbrivioirilerdrlelenlrlbed rberdel

’

5 82
g §2

8 a5
] I

- 7“
(=3 (=13

sin

i
- O -
5823 23532
i
00 00

MM NN O rd vt =t

06 084 9.87778] 0
log tan log
49°

42 39538 32338 SEIRB B3R

93 891
93 916 0

- - 1-1-1 =211

o

81694 9.
log cos log cot

[=1=1=) S0 OO OO
3888 22232 F558 88

8905019,

mmmmmmmwmmmmmmmm

09 163 9

log cot log cos

NNOAWO CNOOMMD WiV OD W
4528353 82238 85SRE 3R

m W= O N b 3&“9 %

£ 58532 82825 38383 88

- VON0NS @MY
L Jab LA o

wwnw @ o CROTON vt vt et
588 3358 82NEE 72888

RN OO Lol lodambc] N b
S3E I58RF 58873 82858

AN MM ~

£33 85238 25887 25287 paz=g Banor sngns Necan sRzes
1=

oy D docl oA QDD = [Z 3] e dcdA =3 0w WO vt OO =HON
5%& 23] m meno% %mmgl muuwnls mmmm mwmmﬂ WMWOI OO

e - OO X3

RERES RRARY RRNAR A=IRI

g3

BRRZ VBVRY RRVNVY BRRRR VRVVR RRRRL LRBRY RRVVR BRRRL BRVYR BRBBY RRRR

R

332 3RXX BBBXX TXXRE IVXXL XXVLL VVIVY 22X EBBLL I5EES 55555 5555

0,
0.
0.
0,
0
0
0.
0,
0,
0.
0.
0.
0.
0.
0
0
0,
0
0,
0
0
0.
0
0
0
0.
0.
0.
0.
0
0.
0,
0,
0.
0.
0.
9
0.
0.
0
0
0.
0.
0.
0.
0.
0,
0.
0
0
0.
0.
0,
0,
0.
0
0
0.
0.
0.

RER

<

WO
Qeme

9
ebhs DOW MNMDANN metODD 0O D
53 38283 $R8583 35228 S8R

3

88 42519,
sin

2715 8215 83710
3B 35Z38 IRANZ SIIBR FREE

07 644 9.
07619 9

vl v

92381 0

L

80807 9.
log cos log cot log tan log

3
S RN

BB TIIT IETIICABI BBERI

Ra



TABLE IV.— LOGARITHMIC BINES, COSINES,

._

42°

41°

235 RI20s RRANR SIRAS RAVES 228
™= =13 =¥ = =~
BU35 ook SRYar 03853 33503 458

REREk khkoh 88845 s588s Susas 2URSE 18258 53558 588N SRLRE 39558 Seess

33832 83241 35405 9081 39885 §8c38 Beang astat soeds aags Aanca saeas
S ] SRS & RS BITBR IBFLT 73305 I{JRR 388

3TTTL IIIII TITIL 12333 33333 33332 33333 33333 S8s9s 3339 33338 guLes

OOOO0O0 OO0OC COOTC OOCCC COCOS COSSS OTSSS SO COOSS COO0S SSSSS SSSSS

433383 53058 Breca ganas aney mmmmmmmmmmwwmmmmmmmmmmmm7wawuummmmm

556“6 Obstet~bs 0 S O N ®O

96 966 0.03 034 9.86
log cos log cot log tan log

£ 53885 58335 2308 BR38% §3257 32058 $9%28 budnd 3%%5s XAQY IINAN 33848
¥ 23237 23237 IIIVT VIV JIINY IV V2T 22222 BRL2T IBLIY 3B2IY 3822

83378 9

E5RSY INSSL gEYSY Peea benas eegy SIns SEeRE ANy Leney negLe Iy

~
£
33

87 1079

log sin

565 BREEE Shhhk hhEhE bhkhk bhhhh HhEek bhkhk ShhhE ShkhE bhhhk Sh&Rs &
PO BRSO RO DN OO DN OO AR OOOAN AR RO NI RO OO
- -] -0 - 00 N O-OOW & N NO ™D [=3] O vt [-] NN

853 85333 A8REN SE3R2 SERST $5883 23835 88528 82288 8052 g 22222 828E3

¥ 28222 8292 BLS0R 222018 BRRRY RRWVY YL B008 LLVII IIIII IIITI IIIIL L

§ 53532 32382 ARSI ARG SILAT IRI23 23002 33043 85928 88782 2o S¥8RC
xR

g

04 556 9

log cot log tan

"B OIShbebs NI R L R ] N -y cece
NN CIII) NN NN NN a8
.MBSSSB 903060000 G0 90 30 09 00 G0 G0 0 00 00 A0 OC & Y &0 IRV I FRIIP RN FRRRP FRBLR RRRRK @

og
.93
.93
.93
.93
.04
94
04
94
94
94
04
94
94
94
94
94
94
94
04
04
94
94
94
94
94
94
94
94
94
94
94
94
94
94
94
04
94
94
94
94
94
94
94
95
95
.95
.95
.95
.95
.95
95
95
95
95
95
.95
.95
.95
.96
82 551 9.95 444 0.

-3
numumumu%mmmmmmmmmmmmmmmmwmmmmmmuumummmmzmmmmmmwmmmmmmmmmmmmw

log cos

e |9

« ONAMW LOrWe goNRY NONRS RIARY RRNKR BFIRBI BRHBS FTITI IVHIS I5ABY BBHA

47°

48°

S



44°

"TANGENTS AND COTANGENTS

[~ 3~1-1
5 25832 38332 33088 RIREE D088 3552 BRoTE 38587 53538 24820 BNENA 83LE

1

00 000 9
tan

=3
= ]
mm NNy ri v vl et oo s e WHHFH NOONN NANr =—~OOO

¥33333 53383 53335 53335 53888 88338 33333 333338 33338 33888 83333 833838 »

o

D) OWri O PO OY 1] D0 OriQrils N 0OM DAYED VOO r—HONDN DeMOMOO W = 1]
533332 28587 BERI8 88282 82888 2585 S8R 8223 SRR SEnEA FrRegg naass
P RVVVB® XL D P2 VRVVD 2SS 22222 22222 22233 IRFSS 22222 S2222 22222

o

00000 0

NN M OMMIH FH 0 QW0 O 1-1-1

log cos log cot |

-3
SR80 32232 BITS NRRCY BB T2RIR BRILX IF23L ISKINVT LIS ARSBR RBERS

84 949

M= N MDD WD) OPONO W OHN <+ N O 00 HNOW OWHN O D M= NO W
835858 B3R28 B8R AT BRSRY SINSR 22888 B3RS 82588 3388 RIS 292 RB 2SR
2222 382 22232 92222 82222 92222 22222 22208 200SS 22083 B853S 822

3 38223 23535 PAREE BOFEE BBEEN GEoRE KRBT INEST AEnN gossT 8vReg 328

aan N aaaaa aNN CUCY CICIOTONECY CYONOICNCY ON vt vt vt vt vt vt vt wd ot yd et ot et ot ot 7] 7t
Wamwomo Mmmmo [=1=1=1-1-} Mmomo mmmmm Mmmoo omooo oCoQC woooo COQQOQC OO QCQ

83538 85588 23838 SR8 NSRBI T2 RRNZR ShINE £3R2L 231832 22253 B

01 567 9.85 71
9.85706]9.
98 484 0.01 516 9.85 69319
log cot log tan log sin

(=3
3 8958 S3638 2345 atas $anke e casas Sanus ahean duses Eseag anea

!
9
9
9,
9
9,
9
9
9
9
9
9
9,
9
9
9
9,
9
9
9
9
9
9
9
9
9
9
9
9
9
9,
9
9
9
9
9
9
9
9
9
9
9
9.
9
9,
9
9
9,
9,
9,
9
9
9
9,
9
9
9
9
9

19

2
T NP I I WD DD RRERRR 2% S

84 177 9
og cos

............................................................ 2

1
9
9
9,
9,
9
9.
9.
9,
9.
9.
9.
9,
9
9,
9.
9.
9,
9.
9.
9,
9,
9
9,
9,
9
9
9
9.
9
9.
9
9
9
9
9.
9,
9,
9,
9,
9
9
9
9
9,
9
9,
9
9,
9,
9
9.
9,
9,
9
9.
9,
9
9
9
9
9.

< OHANHNONAG GrARY SRnAS RARN ARRAJ RZABI ITRRF ITITI TSI I3IBI BRER3 8



TABLE V.—NATURAL SINES AND COSINES

’ 0° 1° 2° 3° 4° ’
sin  cos sin  ocos gin  cos sin cos sin cos |
0] 0000 1.000 0175 9998 0349 9994 0523 9986 0698 9976 | €8
1] 0003 1.000 0177 9998 0352 9994 0526 9986 0700 9975 | 59
2| 0006 1.000 0180 9998 0355 9994 0529 9986 0703 9975 | 58
3| 0009 1.000 0183 9998 0358 9994 0532 9986 0706 9975 | 57
4| 0012 1.000 0186 9998 0361 9993 0535 9986 0709 9975 | 56
5| 0015 1.000 0189 9998 64 9993 0538 9986 0712 9975 | &8
6| 0017 1.000 0192 9998 0366 9993 0541 9985 0715 9974 | 54
7 | 0020 1.000 0195 9998 0369 9993 0544 9985 8 9974 | 53
8| 0023 1.000 0198 9998 0372 9993 0547 9985 072% 9974 | 52
9| 0026 1.000 9998 0375 9993 0550 9985 0724 9974 | 51
10 | 0029 1.000 0204 9998 0378 9993 0552 9985 0727 9974 | &0
11 | 0032 1.000 0207 9998 0381 9993 0555 9985 9973 | 49
12 | 0035 1.000 9998 9993 0558 9984 0732 9973 | 48
13 | 0038 1.000 0212 9998 0387 9993 0561 9984 0735 9973 | 47
14 | 0041 1.000 0215 9998 0390 9992 0564 9984 0738 9973 | 46
15 | 0044 1.000 9998 0393 9992 0567 9984 0741 9973 | 485
16 | 0047 1.000 0221 9998 396 0570 9984 0744 9972 | 44
17 | 0049 1.000 0224 9997 0398 9992 0573 9984 0747 997 43
18 | 0052 1.000 0227 9997 0401 9992 0576 9983 0750 9972 | 42
19 | 0055 1.000 0230 9997 0404 9992 0579 9983 0753 9972 | 41
20 | 0058 1.000 0233 9997 07 9992 0581 9983 0756 9971 | 40
21 | 0061 1.000 0236 9997 0410 9992 0584 9983 0758 9971 39
22 | 0064 1.000 0239 9997 0413 9991 0587 9983 - 0761 9971 | 38
23 | 0067 1.000 0241 9997 0416 9991 O 0764 9971 37
24| 0070 1.000 9997 0419 9991 0593 9982 0767 9971 | 36
25 | 0073 1.000 0247 9997 0422 9991 0596 9982 0770 9970 | 38
26 | 0076 1.000 0250 9997 0425 9991 0599 9982 0773 9970 | 34
27 | 0079 1.000 0253 9997 0427 9991 0602 9982 0776 9970 | 33
28 | 0081 1.000 0256 9997 0430 9991 0605 9982 0779 9970 | 32
29 | 0084 1.000 0259 9997 0433 9991 0608 9982 0782 9969 | 31
30 | 0087 1.000 0262 9997 0610 9981 0785 9969 | 80
311 0090 1.000 0265 9996 0439 9990 0613 9981 0787 9969 29
32| 0093 1.000 0268 9996 0442 9990 0616 9981 0790 9969 | 28
33 | 0096 1.000 0270 9996 0445 9990 0619 9981 0793 9968 27
34| 0099 1.000 0273 9996 9990 0622 9981 0796 9968 26
35 | 0102 9999 0276 9996 0451 9990 0625 9980 0799 9968 | 26
36 | 0105 9999 9996 0454 9990 0628 9980 0802 9968 24
37 | 0108 9999 0282 9996 0457 9990 1 0805 9968 23
38 | 0111 9999 0285 9996 0459 9989 0634 9980 0808 9967 22
39| 0113 9999 O 0462 9989 0637 9980 0811 9967 21
40 | o116 9999 99 0465 9989 0 0814 9967 | 20
41 | 0119 9999 0294 9996 0468 99890 0642 9979 0816 9967 19
42 | 0122 9999 0297 99 0471 9989 0645 9979 0819 9966 18
43 | 0125 9999 0300 0474 9989 0648 9979 0822 9966 17
44 | 0128 9999 0302 9995 0477 9989 0651 9979 9966 16
45 | 0131 9999 0305 9995 0480 9988 0654 9979 0828 9966 | 18
46 | o1 9999 0308 9995 0483 9988 0657 9978 0831 9965 14
47 | 0137 9999 0311 9995 0486 9988 0660 9978 9965 13
48 | 0140 9999 0314 9995 0488 9988 0663 9978 0837 9965 12
49 | 0143 9999 0317 9995 0491 9988 0666 9978 0840 9965 | 11
0145 9999 20 9995 9988 0669 9978 0843 9964 | 10
51 | 0148 9999 0323 9995 0497 9988 0671 9977 (0845 9964 9
52| 0151 9999 0326 9995 0500 9987 06874 9977 8 9964 8
53 | 0154 9999 0329 9995 0503 9987 0677 9977 0851 9964 7
54 | 0157 9999 0332 9995 0506 9977 9963 (]
85 | 0160 9999 0334 9994 0509 9987 0683 9977 0857 9963 5
0163 9999 0337 9994 0512 9987 9976 9963 4
57 | 0166 9999 0340 9994 515 9987 (0689 9976 0863 9963 3
0169 9999 0343 9994 0518 9987 0692 9976 0866 9962 2
59 | 0172 9999 0346 9994 0520 9986 0695 9976 0869 9962 1
60 | 0175 9999 0349 9994 0523 9986 0698 9976 0872 9962 [ ]
cos sin cos sin cos sin cos sin cos8 sin
4 89° 88° 87° 86° 85° ’




TABLE V.— NATURAL SINES AND COSINES

0

’ 50 60 70 80 90 ’
sin  cos sin  cos sin  cos sin cos gin  cos
@ | 0872 99062 1045 9945 1219 9925 1392 9903 9877 | 60
1| 0874 2 1048 9945 1222 99256 1395 9902 1567 9876 | 59
2| 0877 9961 1051 9945 1224 9925 1397 9902 1570 9876 | 58
3| 0880 9961 1 9944 1227 9924 1400 9901 1573 9876 | 57
4| 0883 9961 1057 9944 1230 9924 1403 9901 1576 9875 | 56
8| 0886 9961 1060 9944 1233 9924 1406 9901 1579 9875 | 56
6| 0889 9960 1063 9943 1236 9923 9900 1582 9874 | 54
7| 0892 9960 1066 9943 1239 9923 1412 9900 1584 9874 | 53
8| 0895 9960 1068 9943 1241 9923 1415 9899 1587 9873 | 52
9| 0898 9960 1071 9942 1245 9922 1418 9899 1590 9873 | 51
10 | 0901 9959 1074 9942 1248 9922 1421 9809 1593 9872 | 50
11| 0903 9959 1077 9942 1250 9922 1423 9898 1596 9872 |49
12| 0006 9959 1080 9942 1253 9921 1426 9898 1599 0871 |48
13| 0009 9959 1083 9941 1256 9921 1429 9897 1602 9871 |47
14 | 0912 9958 1086 9941 1259 9920 1432 9897 1605 9870 |46
15| 0915 9958 1089 9941 1262 9920 1435 9897 1607 9870 |48
16| 0918 9958 1092 9940 1265 9920 1438 9806 1610 9869 | 44
17| 0921 99 1094 9940 1268 9919 1441 9896 1613 9869 | 43
18| 0924 9957 1097 9940 1271 9919 1444 9895 1616 9869 | 42
19| 0927 9957 1100 9939 1274 9919 1446 9895 1619 9868 |41
20| 0929 9957 1103 9939 1276 9918 1449 9894 1622 9868 | 40
21| 0932 9956 1106 9939 1279 9918 1452 9894 1625 9867 | 39
22| 0935 9956 1109 9938 1282 9917 1455 9894 1628 9867 | 38
23| 0938 9956 1112 9938 1285 9917 1458 9893 1630 9866 | 37
24| 0041 9956 1115 9938 1288 9917 1461 9893 1633 9866 | 36
2B | 0944 1118 9937 1201 9916 1464 9892 1636 9865 |36
26 | 0947 9955 1120 9937 1294 9916 1467 9892 1639 9865 | 34
27| 0950 9955 1123 9937 1297 9916 1469 9891 1642 9864 |33
28 | 0953 99 1126 9936 1209 9915 1472 9891 1645 9864 | 32
29 | 0956 9954 1129 9936 1302 9915 1475 9891 1648 9863 | 31
30| 0958 9954 1132 9936 1305 9914 1478 9890 1650 9863 |30
31| 0961 9954 1135 9935 1308 9914 1481 9890 1653 9862 |29
32| 0964 9953 1138 9935 1311 9914 1484 9889 1656 9862 |28
33| 0067 9953 1141 9935 1314 9913 1487 9889 1659 9861 |27
34| 0970 9953 1144 9934 1317 9913 1490 9888 1662 9861 |26
35| 0973 9953 1146 9934 1320 9913 1492 9888 1665 9860 |28
36 | 0976 9952 1149 9934 1323 9912 1495 9888 1668 9860 | 24
37| 0979 9952 1152 9933 1325 9912 1498 9887 1671 9859 |23
38 | 0982 9952 1155 9933 1328 9911 1501 9887 1673 9859 |22
39| 0985 9951 1158 9933 1331 9911 1504 9886 1676 9859 | 21
40| 0987 9951 1161 9932 1334 9911 1507 9886 1679 9858 |20
41 9951 1164 9932 1337 9910 1510 9885 1682 9858 | 19
42| 0993 9951 1167 9932 1340 9910 1513 9885 1685 9857 | 18
43 | 0996 9950 1170 9931 1343 9909 1515 9884 1688 9857 |17
44| 0999 9950 1172 9931 1346 9909 1518 9884 1691 9856 | 16
45| 1002 9950 1175 9931 1349 9909 1521 9884 1693 9856 |15
46 | 1005 9949 1178 9930 1351 9908 1524 9883 1696 9855 | 14
47| 1 9949 1181 9930 1354 9908 1527 9883 1699 9855 | 13
48| 1011 9949 1184 9930 13579907 1530 9882 1702 9854 |12
49| 1013 9949 1187 9929 1360 9907 1533 9882 1705 9854 |11
80| 1016 9948 1190 9929 1363 9907 1536 9881 1708 9853 |10
51| 1019 9948 1193 9929 1366 9906 1538 9881 1711 9853 9
52| 1022 9948 1196 9928 1369 9906 1541 9880 1714 9852 8
53 | 1025 9947 1198 9928 1372 9905 1544 9880 1716 9852 7
54 | 1028 9947 1201 9928 1374 9905 1547 9880 1719 9851 6
85| 1031 9947 1204 9927 1377 9905 1550 9879 1722 9851 5
56 | 1034 9946 1207 9927 1380 9904 1553 9879 1725 9850 4
57| 1037 9946 1210 9927 1383 9904 1556 9878 1728 9850 3
58 1 1039 9946 1213 9926 1386 9903 1559 9878 1731 9849 2
59 | 1042 9946 1216 9926 1389 9903 1561 9877 1734 9849 1
60 | 1045 9945 1219 9925 1392 9903 1564 9877 1736 9848 [
cos sin cos sin cos sin cos sin cos sin
’ 84° 83° 82° 81° 80° ’
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TABLE V.— NATURAL SINES AND 'COSINES

@ =NWhG O

’ 10° 11° 12° 13° 14° 4
sin  cos sin  cos sin cos sin cos sin cos
0] 1736 9848 1908 9816 2079 9781 2250 9744 2419 9703 | 68
1| 1739 9848 1911 9816 2082 9781 2252 9743 2422 9702 | 59
2| 1742 9847 1914 9815 2085 9780 2255 9742 2425 9702 | 58
3| 1745 9847 1917 9815 2088 9780 2258 9742 2428 9701 | 57
4| 1748 9846 1920 9814 2090 9779 2261 9741 2431 9700 | 56
8| 1751 9846 1922 9813 2093 9778 2264 9740 2433 9699 | &5
6] 1754 9845 1925 9813 2096 9778 2267 9740 2436 9699 | 54
7] 1757 9845 1928 9812 2099 9777 2269 9739 2439 9698 | 53
8| 1759 9844 1931 9812 2102 9777 2272 9738 2442 9697 | 52
9| 1762 9843 1934 9811 2105 9776 2275 9738 2445 9697 | 51
10| 1765 9843 1937 9811 2108 9775 2278 9737 2447 9696 | &0
11| 1768 9842 1939 9810 2110 9775 2281 9736 2450 9695 | 49
12| 1771 9842 1942 9810 2113 9774 2284 9736 2453 9694 | 48
13| 1774 9841 1945 9809 2116 9774 2286 9735 2456 9694 | 47
14| 1777 9841 1948 9808 2119 9773 2280 9734 2459 9693 | 46
15| 1779 9840 1951 9808 2122 9772 2292 9734 2462 9692 | 48
16 | 1782 9840 1054 9807 2125 9772 2295 9733 2464 9692 | 44
17| 1785 9839 1957 9807 2127 9771 2298 9732 2467 9691 | 43
18 | 1788 9839 1959 9806 2130 9770 2300 9732 2470 9690 | 42
19| 1791 9838 1962 9806 2133 9770 2303 9731 2473 9689 | 41
20| 1794 9838 1965 9805 2136 9769 2306 9730 2476 9689 | 40
21| 1797 9837 1968 9804 2139 9769 2309 9730 9688 | 39
22| 1799 9837 9804 2142 9768 2312 9729 2481 9687 | 38
23| 1802 9836 1974 9803 2145 9767 2315 9728 84 9687 | 37
24 | 1805 9836 1977 9803 2147 9767 2317 9728 2487 9686 | 36
808 9835 1979 9802 2150 9766 2320 9727 9685 | 88
26| 1811.9835 1982 9802 2153 9765 2323 9726 2493 9684 | 34
27 | 1814 9834 1985 9801 2156 9765 2326 9726 2495 9684 | 33
281 1817 9834 1988 9800 2159 9764 2329 9725 2498 9683 | 32
29| 1819 9833 1991 9800 2162 9764 2332 9724 2501 9682 | 31
30| 1822 9833 1 9799 2164 9763 2334 9724 2504 9681 | 30
31| 1825 9832 1997 9799 2167 9762 2337 9723 2507 9681 | 29
32| 1828 9831 1999 9798 2170 9762 2340 9722 28
33| 1831 9831 2 9798 2173 9761 2343 9722 2512 9679 | 27
34| 1834 9830 2005 9797 2176 9760 2346 9721 2515 9679 | 26
35| 1837 9830 2008 9796 2179 9760 2349 9720 2518 9678 | 28
36 1840 9829 2011 9796 2181 9759 2351 9720 2521 9677 24
37 1842 9829 2014 9795 2184 9759 2354 9719 2524 9676 23
38 | 1845 9828 2016 9795 2187 9758 2357 9718 2526 9676 | 22
39| 1848 9828 2019 9794 2190 9757 2360 9718 2529 9675 | 21
40 | 1851 9827 2022 9793 2193 9757 2363 9717 2532 9674 | 20
41| 1854 9827 2025 9793 2196 9756 2366 9716 2535 9673 | 19
42| 1857 9826 2028 9792 2198 9755 2368 9715 2538 9673 | 18
43| 1860 9826 2031 9792 2201 9755 71 9715 2540 9672 | 17
44 | 1862 9825 2034 9791 2204 9754 2374 9714 2543 9671 | 16
45 | 1865 9825 2036 9790 2207 9753 2377 9713 2546 9670 | 18
46 | 1868 9824 2039 9790 2210 9753 2380 9713 2549 9670 | 14
47 | 1871 9823 2042 9789 2213 9752 2383 9712 2552 9669 | 13
48 | 1874 9823 2045 9789 2215 9751 2385 9711 2554 9668 | 12
49 | 1877 9822 2048 9788 2218 9751 2388 9711 2557 9667 | 11
50 | 1880 9822 2051 9787 2221 9750 2391 9710 2560 9667 | 10
51| 1882 9821 2054 9787 2224 9750 2394 9709 2. 9666 9
52 | 1885 9821 2056 9786 2227 9749 2397 9709 2566 9665
53 | 1888 9820 2059 9786 2230 9748 2399 9708 2569 9665
54| 1891 9820 2062 9785 2233 9748 2402 9707 2571 9664
55| 1894 9819 2065 9784 2235 9747 2405 9706 2574 9663
56 | 1897 9818 2068 9784 2238 9746 2408 9706 2577 9662
57| 1900 9818 2071 9783 2241 9746 11 97 2580
58 | 1902 9817 2073 9783 2244 9745 2414 9704 2583 9661
59| 1905 9817 2076 9782 2247 9744 2416 9704 2585 9660
60 | 1908 9816 2079 9781 2250 9744 2419 9703 2588 9659
cos s8in cos sin cos sin cos sin cos sin
’ 79° 78° 77° 76° 78° ’
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TABLE V.— NATURAL SINES AND COSINES

’ 15° 16° 17° 18° 190 |
sin cos sin cos sin cos sin  cos sin  cos
O | 2588 9659 56 9613 2924 9563 3090 9511 3256 9455 | 60
1] 2591 9659 2759 9612 2926 9562 3093 9510 3258 9454 | 59
2| 2594 9658 2762 9611 2929 9561 3096 9509 3261 9453 | 58
3| 2597 9657 2765 9610 2932 9560 3098 9508 3264 9452 | 57
4| 2599 9656 68 9609 2935 9560 3101 9507 3267 9451 | 50
8| 2602 9655 2770 9609 2938 9559 3104 95086 3269 9450 | 58
6| 2605 965656 2773 9608 2940 9558 3107 9505 . 3272 9449 | 54
7| 2608 9654 2776 9607 2943 9557 3110 9504 3275 9449 | 53
8] 2611 9653 2779 9606 9 3112 9503 3278 9448 | 52
9| 2613 9652 2782 9605 2949 95556 3115 9502 3280 9447 | 51
10 | 2616 9652 9605 2952 9555 3118 9502 3283 9446 | 5O
11| 2619 9651 2787 9604 2954 9554 3121 9501 3286 9445 |49
12| 2622 9650 2790 9603 2957 9553 3123 9500 3289 9444 | 48
13| 2625 9649 2793 9602 2960 9552 3126 9499 3201 9443 |47
14 | 2628 9649 2795 9601 2963 9551 3120 9498 3204 9442 | 46
15 | 2630 9648 2798 9600 2065 9550 3132 9497 3207 9441 |45
16 | 2633 9647 2801 9600 2968 9540 3134 0406 3300 9440 | 44
17| 2636 9646 9599 2971 9548 3137 9495 3302 9439 |43
18| 2639 2807 9508 2974 9548 0494 3305 9438 |42
19 | 2642 9645 2809 9597 2977 9547 3143 9493 3308 9437 | 41
B0 | 2644 9644 2812 9506 2979 9546 3145 9492 3311 9436 | 40
21| 2647 9643 2815 9590 2082 9545 3148 9492 3313 9435 | 39
22| 2650 9642 2818 9595 2985 9544 3151 9491 3316 9434 | 38
23| 2653 9642 2821 9594 2988 9543 3154 0490 3319 9433 | 37
24| 2656 9641 2823 9593 2990 9542 3156 9489 3322 9432 |36
25 | 2658 9640 2826 9592 2093 9542 3159 9488 3324 9431 |38
26 | 2661 9639 2829 9591 9541 3162 9487 3327 9430 |34
27 9639 2832 9591 2999 9540 3165 9486 3330 9429 | 33
28 7 2835 9590 3002 9539 3168 9485 3333 9428 | 32
29| 2670 9637 2837 9589 3004 9538 3170 9484 3335 9427 |31
30| 2672 9636 9 3007 9537 3173 9483 3338 9426 | 30
31| 2675 9636 2843 9587 3010 9536 3176 9482 3341 9425 |29
32| 2678 9635 2846 9587 953 3179 9481 3344 9424 |28
33 9634 9 3015 9535 3181 9480 3346 9423 |27
34| 2684 9633 2851 9585 18 9534 3184 9480 3349 9423 | 26
35| 2686 9632 2854 9584 3021 9533 3187 9479 3352 9422 |28
36 | 2689 9632 2857 9583 9532 3190 9478 3355 9421 |24
37| 2692 9631 2860 9582 3026 9531 3192 9477 3357 9420 | 23
38| 2695 9630 2862 9582 3195 9476 3360 9419 | 22
30| 2698 9620 2865 9581 3032 9520 3198 9475 3363 9418 |21
40 | 2700 9628 2868 9580 3035 9528 3201 9474 3365 9417 | 20
41 | 2703 9628 2871 9579 3038 9527 3203 9473 3368 9416 |19
42 | 2706 9627 2874 9578 3040 9527 3206 9472 3371 9415 |18
43 | 2709 9626 2876 9577 3043 9526 3209 9471 3374 9414 |17
44 | 2712 9625 2879 9577 3046 95256 3212 9470 3376 9413 | 16
45| 2714 9625 2882 9576 3049 9524 3214 9460 3379 9412 | 18
46 | 2717 9624 2885 9575 3051 9523 3217 9468 3382 9411 | 14
47| 2720 9623 2888 9574 3054 9522 3220 9467 3385 9410 | 13
48 | 2723 9622 2890 9573 3057 9521 3223 9466 3387 9409 |12
49| 2726 9621 2893 9572 3060 9520 3225 9466 3390 9408 | 11
80| 2728 9621 2896 9572 3062 9520 3228 9465 3393 9407 | 10
51| 2731 9620 2899 9571 3065 9. 3231 9464 96 9
52| 2734 9610 2901 9570 3068 9518 3234 9463 3398 9405 8
53| 2737 9618 2904 90569 3071 9517 3236 9462 3401 9404 7
54| 2740 9617 2907 9568 3074 9516 3239 9461 3404 9403 6
88| 2742 9617 2010 9567 3076 9515 3242 9460 07 9402 8
56 | 2745 9616 2913 9566 3079 9514 3245 9459 3409 9401 4
87| 2748 9615 2915 9566 3082 9513 3247 9458 3412 9400 3
58 | 2751 9614 2918 9565 3085 9512 3250 9457 3415 9399 2
59| 2754 9613 2021 9564 3087 9511 3253 9456 3417 9398 1
60| 2756 9613 2924 9563 3090 9511 3256 9455 3420 9397 [ ]
cos sin cos sin cos sin cos sin cos sin
rl o 7ee 78° 72° 71° 70° |




TABLE V.— NATURAL SINES AND COSINES

’ 20° 21° 22° 23° 24° ’
sin cos sin cos sin  cos sin  cos sin  cos
0| 3420 9397 3584 9336 3746 0272 3907 9205 4067 9135 | €8
1| 3423 9396 9335 3749 9271 3910 9204 4070 9134 | 59
2| 3426 9334 3751 9270 3913 9203 4073 9133 | 58
3 3428 9394 3592 9333 3754 0269 3015 9202 4075 9132 57
4| 3431 9303 3595 9332 3757 9267 3918 9200 4078 9131 | 56
8| 3434 9392 3597 9331 3760 9266 3921 0199 4081 9130 | &%
6] 3437 9391 3600 9330 3762 9265 3923 9198 4083 9128 | 54
7| 3439 9390 3603 9328 3765 0264 3926 9197 4086 9127 | 53
8 3442 0389 3605 9327 3768 9263 3929 9196 4089 9126 | 52
9| 3445 9388 3608 9326 3770 9262 3931 9185 4091 9125 | 51
10 48 9387 3611 9325 3773 9261 3934 9104 4094 9124 | &0
11 3450 9386 3614 9324 3776 9260 3937 9192 4097 9122 | 49
12| 3453 9385 3616 9323 3778 9259 3939 91901 4099 9121 48
13 3456 9384 3619 9322 3781 9258 3942 9190 4102 9120 | 47
14 | 3458 3622 9321 3784 9257 3945 9189 4105 9119 46
15| 3461 9382 3624 9320 3786 9255 3947 9188 07 9118 |48
16 | 3464 9381 3627 9319 3789 9254 3950 9187 4110 9116 44
17 3467 9380 3630 9318 3792 9253 3953 9186 4112 9115 43
18 3469 9379 3633 9317 3795 9252 3955 9184 4115 9114 42
19| 3472 9378 3635 9316 3797 9251 3958 9183 4118 911 41
3475 93 3638 9315 3800 9250 3961 9182 4120 9112 | 40
21 3478 937 3641 9314 3803 9249 3963 9181 4123 9110 39
22 3480 9375 -3643 9313 3805 9248 3966 9180 4126 9109 38
23 83 937 3646 9312 3808 9247 3969 9179 4128 9108 37
24 | 3486 9373 3649 9311 3811 9245 3971 9178 4131 9107 | 36
25| 3488 9372 3651 9309 3813 9244 3974 9176 4134 9106 35
26 3491 9371 3654 9308 3816 9243 3977 9175 4136 9104 34
27 3494 9370 3657 9307 924! 3979 9174 4139 9103 33
28 936 3660 9306 3821 9241 3982 9173 4142 9102 32
29 3499 9368 3662 9305 3824 9240 3985 9172 4144 9101 31
30 | 3502 9367 3065 9304 3827 9239 3987 9171 4147 9100 | 30
31 3505 9366 3668 9303 3830 9. 3990 9169 4150 9098 29
32 93! 3670 9302 3832 9237 3993 9168 4152 9097 28
33 3510 9364 3673 9301 3835 9235 3995 9167 4155 9096 27
34 3513 9363 3676 9300 3838 9234 3998 9166 4158 9095 26
35| 3516 9362 3679 9299 3840 9233 4001 9165 4160 9094 | 28
36 3518 936 3681 9298 3843 9232 4003 9164 4163 9092 24
37 3521 93 3684 9297 3846 9231 4006 9162 4165 9091 23
38 3524 9359 3687 9296 3848 9230 4009 9161 4168 9090 22
39 3527 3689 9295 3851 9220 4011 9160 4171 9088 21
40| 3529 9356 3602 9203 3854 9228 4014 9159 4173 9088 20
41 3532 93556 3695 9202 3856 9227 4017 9158 4176 9086 19
42 3535 9354 3697 9201 3859 9225 4019 9157 4179 9085 18
43| 3537 9353 3700 9290 3862 9224 4022 9155 4181 9084 17
44 | 3540 9352 3703 9280 3864 9223 4025 9154 4184 9083 | 16
45 | 3543 9351 3706 9288 3867 9222 4027 9153 4187 9081 15
46| 3546 9350 3708 9287 3870 9221 4030 9152 4189 9080 14
47 3548 9349 3711 9286 3872 9220 4033 9151 4192 9079 13
48 3551 9348 3714 9285 3875 9219 4035 9150 4195 9078 12
49 3554 9347 3716 9284 3878 9218 4038 9148 4197 9077 11
50 557 9346 3719 9283 3881 9216 4041 9147 4200 9075 10
51 3559 934 3722 9282 3883 9215 4043 9146 4202 9074 9
52 3562 9344 3724 9281 3886 9214 4046 9145 4205 9073 8
53 9343 3727 9279 3889 9213 4049 9144 4208 9072 7
54 | 3567 9342 3730 9278 3891 9212 4051 9143 4210 9070 6
85| 3570 9341 3733 9277 3894 9211 4054 9141 4213 9069 8
56 | 3573 9340 3735 9276 3897 9210 4057 9140 4216 9068 4
57 | 3576 9339 3738 9275 3899 9208 4059 9139 4218 9067 3
58 3578 9338 3741 9274 3902 9207 4062 9138 4221 9066 2
59 581 9337 3743 9273 3905 9208 4065 9137 4224 9064 1
60 | 3584 9336 3746 9272 3907 9205 4067 9135 4226 9063 [ ]
cos sin cos sin cos sin cos gin cos sin
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TABLE V.— NATURAL SINES AND COSINES

6

7

’ 25° 26° 27° 28° 29° ’
sin cos sin cos sin cos sin cos sin cos
O] 4226 9063 4384 8988 4540 8910 4695 8829 4848 8746 | 60
1 4229 9062 4386 8987 4542 8909 4607 8828 4851 8745 | 59
2 4231 9061 4389 8985 4545 8907 4700 8827 4853 8743 | 58
3| 4234 9059 4392 8984 4548 8906 4702 8825 4856 8742 | 57
4| 4237 9058 4394 8983 4550 8905 4705 8824 4858 8741 | 56
5| 4239 9057 ~ 4397 8982 8 4708 8823 4861 8739 |88
6 4242 9056 99 89 4555 8902 4710 8821 4863 8738 | 54
7 4245 9054 4402 8979 4558 8901 4713 8820 4866 8736 | 53
8 4247 9053 4405 8978 4561 8899 4715 8819 4868 8735 | 52
9 4250 9052 4407 8976 4563 8898 4718 8817 4871 8733 | 51
10 4253 9051 4410 8975 4566 8897 4720 8816 4874 8732 | 50
11 4256 9050 4412 8974 4568 8895 4723 8814 4876 8731 |49
12 4258 9048 4415 8973 4571 8894 4726 8813 4879 8729 |48
13 4260 9047 4418 8971 4574 8893 4728 8812 4881 8728 - | 47
14 4263 9046 4420 8970 4576 8892 4731 8810 4884 8726 | 46
15 4266 9045 4423 8969 4570 8890 4733 8809 4886 8725 |48
16 4268 4425 8967 4581 8889 4736 8808 4889 8724 |44
17 4271 4428 8066 4584 8888 4738 8806 4891 8722 |43
18 4274 9041 4431 8965 4586 8886 4741 8805 4894 8721 |42
19 | 4276 9040 4433 8964 4589 8885 4743 8803 4896 8719 | 41
20 4279 9038 4436 8962 4592 8884 4746 8802 4899 8718 | 40
21 4281 9037 4439 8961 4594 8882 4749 8801 4901 8716 | 39
22 84 9036 4441 8960 4597 8881 4751 8799 4904 8715 | 38
4287 9035 4444 8958 4599 8879 4754 8798 4907 8714 |37
24 4289 9033 4446 8957 4602 8878 4756 8796 4909 8712 | 36
2B | 4292 9032 4449 8956 4605 8877 4750 8795 4912 8711 35
26 4205 9031 4452 8955 4607 8875 4761 8794 4914 8709 | 34
27 4297 4454 8953 4610 8874 4764 8792 4917 8708 | 33
28 4300 4457 8952 4612 8873 4766 8791 4919 8706 | 32
29 302 9027 4459 8951 4615 8871 4760 8790 4922 8705 | 31
30| 4305 9026 4462 8949 4617 8870 4772 8788 4924 8704 |30
31 4308 9025 4465 8948 4620 8869 4774 8787 4927 8702 | 29
32 ) 4310 9023 4467 8947 4623 8867 4777 8785 4929 8701 |28
33 13 0022 4470 8945 4625 8866 4779 8784 4932 8699 | 27 -
34 4316 9021 4472 8 4628 8865 4782 8783 4934 8698 | 26
35 | 4318 9020 4475 8943 4630 8863 4784 8781 4937 8696 |28
36 | 4321 9018 4478 8942 4633 8862 4787 8780 4939 8695 | 24
7 4323 9017 4480 8940 4636 8861 4789 8778 4942 8694 |23 °
38 | 4326 9016 4483 8939 4638 8859 4792 8777 4944 8692 | 22
39| 4329 9015 4485 8938 4641 8858 4795 8776 4947 8691 21
40| 4331 9013 4488 8936 4643 8857 4797 8774 4950 8689 | 20
41 4334 9012 4491 8935 4646 8855 4800 8773 4952 8688 19
42| 4337 9011 4493 8934 648 8854 4802 8771 4955 8686 18
43 4339 9010 4496 8932 4651 8853 4805 8770 4957 8685 17
44 4342 9008 4498 8931 8851 4807 8769 4960 8683 16
45 | 4344 9007 4501 8930 4656 8850 4810 8767 4962 8682 | 15
46 | 4347 9006 4504 8928 4659 8849 4812 8766 4965 8681 14
47 | 4350 9004 4506 8927 4661 8847 4815 8764 4967 8679 |13
48 | 4352 9003 4509 8928 4664 8846 4818 8763 4970 8678 | 12
49 | 4355 9002 4511 8925 4666 8844 4820 8762 4972 8676 | 11
80| 4358 9001 4514 8923 4669 8843 4823 8760 4975 8675 |10
61 4360 8999 4517 8922 4672 8842 4825 8759 4977 8673 9
52 | 4363 8998 4519 8921 4674.8840 4828 8757 4980 8672 8
53 | 4365 8997 4522 8919 4677 8839 4830 8756 4982 8670 7
54 4368 8996 4524 8918 79 8838 4833 8755 4985 8669 6
88 | 4371 8994 4527 8917 4682 8836 4835 8753 4987 8668 8
56 | 4373 8993 4530 8915 4684 8835 4838 8752 4990 8666 4
57 | 4376 8992 4532 8914 4687 8834 4840 8750 4992 8665 3
58 | 4378 8990 4535 8913 4690 8832 4843 8749 4995 8663 2
59| 4381 8989 4537 8911 4692 B831 4846 8748 4997 8662 1
60 | 4384 8988 4540 8910 4695 8829 4848 8746 5000 8660 [}
cos sin cos sin cos sin cos sin cos sin
r| ea e3° 62° e1° 60 |




TABLE V.— NATURAL SINES AND COSINES

380° 381° 32° 33° 34° ’
sin cos sin  cos sin  cos sin cos sin  cos
o | 5000 5150 8572 5209 8480 5446 8387 5592 8290 [
1 5003 8659 5153 8570 5302 8479 5449 8385 5594 828 59
2] 5005 7 5155 8569 5304 8477 5451 8384 5507 8287 | 58
3 5008 8656 5158 8567 5307 8476 8382 5599 8285 57
4 5010 8654 5160 8566 5309 8474 5456 8380 5602 8284 56
8 8653 5163 8564 5312 8473 5459 8379 5604 8282 88
6| 5015 8652 5165 8563 5314 8471 5461 8377 5606 8281 54
7 5018 8650 5168 8561 5316 8470 5463 8376 5609 8279 53
8| 5020 8649 5170 8560 5319 8468 5466 8374 5611 8277 52
9 5023 8647 5173 8558 5321 8467 5468 8372 5614 8276 51
10| 5025 8646 5175 8557 5324 8465 5471 8371 5616 8274 | 50
11 8644 5178 8555 5326 8463 5473 8369 5618 8272 49
12| 5030 8643 5180 8554 5329 8462 5476 8368 5621 8271 | 48
13 5033 8641 5183 8552 5331 8460 5478 8269 47
14| 5035 8640 5185 8551 5334 8450 5480 8364 5626 8268 | 46
185 5188 8549 5336 8457 5483 5628 8268 | 45
16 5040 8637 5190 8548 5330 8456 5485 8361 5630 8264 44
17| 5043 8635 5193 8546 5341 8454 88 83 5633 8263 | 43
18| 5045 8634 5195 8545 5344 8453 5490 8358 5635 8261 42
19| 5048 8632 5198 8543 5346 8451 5493 8356 5638 8259 41
20| 5050 8631 5200 8542 5348 8450 5495 8355 5640 8258 40
21 5053 8630 5351 8448 5498 8353 5642 8256 39
22| 5065 8, 5353 8446 5500 8352 5645 8254 38
23 5058 8627 5208 8537 5356 8445 5502 8350 5647 8253 37
24| 5060 8625 5210 8536 5358 8443 5505 8348 5650 8251 | 36
25| 5063 8624 5213 8534 5361 8442 5507 8347 5652 8249 | 38
26| 5065 8622 5215 8532 63 8440 5510 8345 5654 8248 34
27 5068 8621 5218 8531 5366 8439 5512 8344 5657 8246 | 33
28| 5070 8619 5220 8529 5368 8437 5515 8342 5659 8245 | 32
29 5073 8618 5223 8528 5371 8435 5517 8340 5662 8243 31
30 75 8616 5225 8526 5373 8434 5519 8339 5664 8241 | 30
31 5078 8615 5227 8525 5375 8432 5522 8337 5666 8240 | 29
32| 5080 8613 5230 8523 5378 8431 5524 8336 5669 8238 | 28
33 | 5083 8612 5232 8522 5380 8429 5527 8334 5671 8236 | 27
|34 5085 8610 5285 8520 5383 8428 5529 8332 5674 8235 |26
85| 5088 8609 5237 8519 5385 8426 5531 8331 5676 8233 | 28
36| 5090 8607 5240 8517 5388 8425 5534 8320 5678 8231 24
37 8606 5242 8516 5390 8423 5536 8328 5681 23
38 5095 8604 5245 8514 5393 8421 5539 8326 5683 8228 | 22
39 8603 5247 8513 5395 8420 5541 8324 5686 8226 | 21
40 | 5100 8601 5250 8511 5398 8418 5544 8323 8225 |20
41 5103 8600 5252 8510 5400 8417 5546 8321 5690 8223 19
42 5105 8509 5255 8508 5402 8415 5548 8320 5603 8221 18
43 5108 8597 5257 8507 5405 8414 5551 8318 5695 8220 17
44 | 5110 8596 5260 8505 5407 8412 5553 8316 5698 8218 | 16
45| 5113 8504 5262 8504 5410 8410 5556 8315 5700 8216 | 18
46 | 5115 8593 5265 8502 5412 8409 5558 8313 5702 8215 | 14
47| 65118 8591 5267 8500 5415 8407 5561 8311 5705 8213 | 13
48 | 5120 8590 5270 8499 5417 8406 5563 8310 5707 8211 12
49 | 5123 8588 5272 8497 5420 8404 5565 8308 5710 8210 | 11
80| 5125 8887 5275 8406 5422 8403 5568 8307 5712 8208 |10
51 | 65128 8588 5277 8494 5424 8401 5570 8305 9
53 | 5130 8584 5279 8493 5427 8399 5573 8303 5717 8205 8
53 | 5133 8583 5282 8491 5429 8398 5575 8302 5719 8203 7
54 | 5135 8581 5284 8490 5432 8396 5577 8300 5721 B202 [
58 | 5138 8579 5287 8488 5434 8395 5580 8 5724 8200 8
56 5140 8578 5289 8487 5437 8393 5582 8207 5726 8198 4
57 5143 8576. 5202 8485 5439 8391 5585 8295 5729 8197 3
58 | 5145 8575 5204 8484 5442 8390 5587 8294 5731 8195 2
59 5148 8573 5297 8482 5444 8388 5590 8292 5733 8193 1
€ | 5150 8572 5299 8480 5446 8387 5592 8290 5736 8192 [}
cos sin cos sin cos sin cos sin cos sin
59° 58° B7° B56° B55° '




"TABLE V.— NATURAL SINES AND COSINES

’ 35° 36° 87° 88° 89° ’
sin  cos sin  cos sin cos sin  cos sin  ocos
O | 5736 8192 5878 8090 6018 7986 6157 7880 6293 7771 [
1 5738 8190 8088 6020 7 6159 7878 6295 7770 | 59
2 5741 8188 5883 8087 6023 7983 6161 7877 6298 7768 | 58
3 5743 8187 8085 6025 7 6163 7875 6300 7766 | 57
4 5745 8185 5887 8083 6027 7979 6166 7873 77 56
8| 5748 8183 5890 8082 6030 7978 6168 7871 6305 7762 | 88
6| 5750 8181 5892 8080 6032 7976 6170 7869 6307 7760 | 54
7 5752 8180 8078 6034 7974 6173 7868 6309 7759 |53
8| 5755 8178 5897 8076 6037 7972 6175 7866 6311 77567 | 52
9| 5757 8176 5899 8075 6039 7971 6177 7864 6314 7755 | 51
10| 5760 8175 5901 8073 6041 7969 6180 7862 16 77 "
11 5762 8173 5904 8071 7 6182 7860 6318 7751 |49
12 5764 8171 5906 8070 6046 7965 6184 7850 6320 7749 | 48
13| 5767 8170 5908 8068 6048 7964 6186 7857 6323 7748 | 47
14 5769 8168 5911 8066 6051 7962 6180 7855 46
18| 5771 8166 5913 8064 7 6191 7853 6327 7744 | 48
16 | 5774 8165 5915 8063 6055 7958 ' 6193 7851 6320 7742 |44
17| 5776 8163 5918 8061 6058 7956 6196 7850 6332 7740 | 43
18| 5779 8161 5920 8059 6060 7955 6198 7848 38 |42
19| 5781 8160 5922 8058 6062 7953 6200 7846 6336 7737 |41
20| 5783 8158 8056 6065 7951 6202 7844 -6338 7735 | 40
21| 5786 8156 5927 8054 6067 7950 6205 7842 6341 77. 39
~22 | 5788 8155 5930 7948 6207 7841 6343 7731 |38
23| 5790 8153 5932 8051 6071 7946 6209 7839 6345 77 37
24| 5793 8151 5934 8049 6074 7944 6211 7837 6347 7727 | 36
25| 5795 8150 5037 8047 6076 79042 6214 7835 6350 7725 |38
26 | 5798 8148 5939 8045 7941 6216 7833 6352 7724 |34
27 | 5800 8146 5941 8044 6081 7939 6218 7832 7722 |33
28 | 5802 8145 5944 8042 6083 7937 6221 7830 7720 |32
29| 5805 8143 5946 8040 6085 7935 6223 7828 6359 7718 | 31
30 | 5807 8141 5948 8039 6088 7934 6225 7826 6361 7716 | 30
31| 5809 8139 5951 8037 6090 7932 6227 7824 6363 7714 |29
32 5812 8138 5953 8035 6092 7930 6230 7822 6365 7713 | 28
33 5814 8136 5955 8033 6095 7928 6232 7821 6368.7711 27
34 5816 8134 5958 8032 6097 7926 6234 7819 6370 7709 |26
35| 5819 8133 5960 8030 6099 7925 6237 7817 6372 7707 | %6
36 5821 8131 5962 8028 6101 7923 6239 7815 6374 7705 |24
37 5824 8129 5965 8026 6104 7921 6241 7813 9376 77 23
38 5826 8128 5967 8025 6106 791 6243 7812 6379 7701 22
39| 5828 8126 960 8023 6108 7918 6246 7810 6381 7700 | 21
40 | 5831 8124 5972 8021 6111 7916 8 7808 6383 7698 |20
41 5833 8123 5974 8020 6113 7914 6250 7806 6385 76! 19
42 5835 8121 5976 8018 6115 7812 6252 7804 6388 7694 |18
43 5838 8119 5979 8016 6118 7910 6255 7802 6390 7692 | 17
44 5840 8117 5981 8014 6120 7909 62577801 6392 7690 | 16
45| 5842 8116 5983 8013 6122 7907 6259 7799 7 15
46 5845 8114 5986 8011 6124 7905 6262 7797 6397 7687 14
47 | 5847 8112 5988 8009 6127 7903 6264 7795 99 7685 |13
48 5850 8111 5990 8007 6120 7902 6266 7793 6401 7683 12
49 | 5852 8109 5993 8006 6131 7900 6268 7792 6403 7681 11
50| 5854 8107 5 8004 6134 7898 6271 7790 6406 7679 |10
51| 65857 8106 5097 8002 6136 7896 6273 7788. 767’ 9
52 | 5859 8104 8000 6138 7894 6275 7786 6410 7675 8
53 | 5861 8102 6002 7999 6141 7893 6277 7784 6412 7674 7
54 5864 8100 6143 7891 6280 7782 6414 7672 6
88 | 5866 8099 6007 7995 6145 7889 6282 7781 6417 7670 8
56 8097 6009 7993 6147 7887 6284 7779 6419 7 4
57 | 5871 8095 6011 7992 6150 7885 6286 7777 6421 7666 3
58 | 5873 8094 6014 7990 6152 7884 6289 7775 7 2
59| 5875 8092 6016 7088 6154 7882 6291 7773 6426 7662 1
60| 5878 8090 6018 7986 6157 7880 6293 7771 6428 7660 [ ]
cos sin cos sin cos sin cos sin cos sin
’ 54° B53° 52° B1° B50° ’
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TABLE V.— NATURAL SINES AND COSINES

’ 40° 41° 42° 43° 44° ’
sin cos sin  cos sin cos sin cos sin cos

O | 6428 7660 6561 7547 6691 7431 6820 7314 6947 7193 | 60
1| 6430 7659 6563 7545 6693 7430 6822 7312 6949 7191 | 59
2| 6432 7657 6565 7543 6696 7428 6824 7310 6951 7189 | 58
3| 6435 7655 6567 7541 6698 7426 6826 7308 6953 7187 57
41 6437 7653 6569 7539 6700 7424 7 6955 7185 | 56
8| 6439 7651 6572 7538 6702 7422 6831 7304 6957 7183 85
6| 6441 7649 6574 7536 6704 7420 6833 7302 6959 7181 54
7] 6443 7647 6576 7534 6706 7418 6835 7300 6961 7179 | 53
8] 6446 7645 6578 7532 6709 7416 6837 7298 6963 7177 52
9| 6448 7644 6580 7530 6711 7414 6839 7296 6965 7175 | 51
10 | 6450 764. 75! 6713 7412 6841 7294 6967 7173 | 50
1 6452 7640 6585 7526 6715 7410 6843 7202 6970 7171 49
12 6455 7638 6587 7524 6717 7408 6845 7200 6972 7169 | 48
13| 6457 7636 6589 7522 6719 7406 6848 7288 6974 7167 | 47
14| 6459 7634 6591 7520 6722 7404 6850 7286 6976 7165 | 46
15| 6461 7632 6593 7518 6724 7402 6852 7284 6978 7163 | 45
16| 6463 7630 6596 7516 6726 7400 6854 7282 6980 7161 44
17| 6466 7629 6598 7515 6728 7398 6856 7280 6982 7159 43
18 | 6468 7627 6600 7513 6730 7396 6858 7278 6984 7157 | 42
19| 6470 7625 6602 7511 6732 7394 6860 7276 6986 7155 | 41:
R0 | 6472 7623 6604 7509 6734 7392 6862 7274 6988 7153 | 40
21 6475 7621 6607 7507 6737 7390 6865 7272 6990 7151 39
22 6477 7619 6609 7505 6739 7388 6867 7270 6992 7149 | 38
23| 6479 7617 6611 7503 6741 7387 6869 7268 6995 7147 | 37
24| 6481 7615 6613 7501 6743 7385 6871 7266 6997 7145 | 36
83 7613 6615 7499 6745 7383 6873 7264 6999 7143 | 35

26| 6486 7612 6617 7497 6747 7381 6875 7262 7001 7141 34
27| 6488 7610 6620 7495 6749 7379 6877 7260 7003 7139 | 33
28| 6490 7608 6622 7493 6752 7377 6879 7258 7005 7137 32
29| 6492 76086 6624 7491 6754 7375 6881 7256 7007 7135 | 31
30 94 7 6626 7490 6756 7373 6884 7254 7009 7133 | 30
31 6497 7602 6628 7488 6758 7371 6886 7252 7011 7130 | 29
32| 6499°7600 6631 7486 6760 7369 6888 7250 7013 7128 | 28
331 6501 7598 6633 7484 6762 7367 6890 7248 7015 7126 | 27
34| 6503 75 6635 7482 6764 7365 6892 7246 7017 7124 | 26
35| 6506 7595 6637 7480 6767 7363 6894 7244 7019 7122 | 28
36| 6508 7503 6639 7478 6769 7361 6896 7242 7022 7120 | 24
37| 6510 7591 6641 7476 6771 7359 6898 7240 7024 7118 | 23
38| 6512 7589 6644 7474 6773 7357 6900 7238 026 7116 | 22
39| 6514 7587 6646 7472 6775 7355 6903 7236 7028 7114 | 21
40 | 6517 7585 6648 7470 6777 7253 6905 7 030 7112 | 20
41 6519 7583 7468 6779 7351 6907 7232 7032 7110 |19
42 6521 7581 6652 7466 6782 7349 6909 7230 7034 7108 18
43 6523 7579 6654 7464 6784 7347 6911 7228 7036 7106 17
44 | 6525 7578 6657 7463 6786 7345 6913 7226 038 7104 16
45| 6528 7576 6659 7461 6788 7343 6915 7224 7040 7102 | 18
46 | 6530 7574 6661 7459 6790 7341 6917 7222 7042 7100 14
47 6532 7572 6663 7457 6792 7339 6919 7220 7044 70 13
48 | 6534 7570 6665 7455 6794 7337 6921 7218 7046 7096 12
49 | 6536 7568 7 7453 6797 7335 6924 7216 7048 7094 11
50| 6539 7566 6670 7451 6799 7333 6926 7214 7050 7092 | 10
51 6541 7564 6672 7449 6801 7331 6928 7212 7 9
52 6543 7562 6674 7447 6803 7329 6930 7210 7055 7088 8
53 | 6545 7560 6676 7445 6805 7327 6932 7208 7057 7085 7
54 | 6547 7559 6678 7443 6807 7325 6934 7206 7059 7083 6
85| 6550 7557 6680 7441 6809 7223 6936 7203 7061 7081 8
56 | 65562 7555 6683 7439 6811 7321 6938 7201 7063 7079 4
57 6554 7553 6685 7437 6814 7319 6940 7199 065 7077 3
58 | 6556 7551 6687 7435 6816 7318 6942 7197 7067 7075 2
59 | 6558 7549 9 7433 6818 7316 6944 7195 7069 7073 1
60| 6561 7547 6691 7431 6820 7314 6947 7193 7071 7071 °

cos sin cos sin cos sin cos sin cos sin
’ 49° 48° 47° 46° 45° ’
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TABLE VI.— NATURAL TANGENTS AND COTANGENTS

0° 1°

20

80

4° ’

[ 3
AORE® couoo hN~O

tan cot tan cot

0000 Infinite 0175 57.2900
0003 3437.75 0177 56.3506
0006 1718.87 0180 55.4415
0009 1145.92 0183 54.5613
0012 859.436 0186 53.7086
0015 687.540 0189 52.8821
0017 572.957 0192 52.0807
0020 491.106 0195 51.3032
0023 429.718 0198 50.5485
0026 381 971 0201 49.8157
0029 343.774 0204 49.1039

tan cot

0349 28.6363
0352 28.3994
0355 28.1
0358 27.9372

0361 27.7117 0536

0364 27.4899
0367 27.2715
0370 27.0566
0373 26.8450
0375 26.6367

0378 26.4316

0032 312.521 0207 48.4121 0381 26.2296
0035

286.478 0209 47.7395

0038 264.44]1 0212 47.0853
0041 245.562 0215 46.4489

0044 220.182 0218 45.8204
0047 214.858 0221 45.2261
0049 202.219 0224 44.6386
0052 190.984 0227 44.0661

0055 180.932 0230 43.5081 0405

20 0058 171.885 0233 42.9641

0061 163.700 0236 42.4335
0064 156.259 0239 41.9158

0067 149.465 0241 41.4108
0070 143.237 0244 40.9174
0073 137.507 0247 40.4358
0076 132.219 0250 39.
0079 127.321 0253 39.5059
0081 122.774 Q256 39.0568
0084 118.540 0259 38.6177

0087 114 589 0262 38.1885
0090 110.892 0265 37.7686
0093 107.426 0268 37.3579
0096 104.171 0271 36.9560
0099 101.107 0274 36.5627

0102 98.2179 0276 36.1776
0105 95.4895 0279 35.8006
0108 92.9085 0282 35.4313

1 90.4633 0285 35.0695
0113 88.1438 0288 34.7151

0116 85.9398 0291 34 3678
0119 83.8435 0204 34.0273
0122 81.8470 0297 33.6935
0125 79.9434 0300 33.3
0128 78.1263 0303 33.0452

0131 76.3900 0306 32.7303
0134 74.7292 0308 32.4213
0137 73.1390 0311 32.1181
0140 71.6151 0314 31.8205
0143 70.1533 0317 31.5284

80 10146 68.7501 0320 31.2416

51

8 SEIATE RTL

0148 67.4019 0323 30.9599
0151 66.1055 0326 30.6833

64.8580 0329 30.4116
0157 63.6567 0332 30.1446

0160 62.4992 0335 29.8823

.3058 0340 29.3711
0169 50.2659 0343 29.1220
0172 58.2612 0346 28.8771

0175 57.2900 0349 28.6363
cot tan cot tan

0390 25.6418
0393 25.4517
0396 25.2644
0399 25.07

0402 24.8978
24.7185
0407 24.5418
0410 24.3675
0413 24 1957
0416 24.0263
0419 23.8593
0422 23.6945

0428 23.3718
0431 23.2137
0434 23.0577

0437 22.9038
0440 22.7519
0442 22.60:
0445 22.4541
0448 22.3081

0451 22.1640
0454 22.0217
0457 21.8813
0460 21.7426
0463 21.6056
0466 21.4704
0469 21.3369
0472 21.2049

662 0475 21.0747

0477 20.9460

0480 20.8188
0483 20.6932

tan cot,

0524 19.0811
0527 18.9755

664 0530 18.8711

0533 18.7678
18.6656

0539 18.5645
0542 18.4645
0544 18.3655
0547 18.2677
0550 18.1708

0553 18.0750
0556 17.9802

0559 17.8863
0562 17.7934 0737

0565 17.7015

0568 17.6106
0571 17.5:

5205
98 0574 17.4314

0577 17.3432
0580 17.2558

0582 17.1693
0585 17.0837
0588 16.9990
0591 16.9150
0564 16.8319
0597 16.7496

6681

9655 0425 23.5321 0600 1

0612 16.3499
0615 16.2722

20 0617 16.1952

0620 16.1190
0623 16.0435

0626 15.968

.74
0638 15.6762
0641 15.6048
0644 15.5340
0647 15.4638
0650 15.3943
0653 15.3254

0665 15.2571
0658 15.1893
5.1222

0486 20.5691 0661 1

0489 20.4465
0492 20.3253

0495 20.2056

0509 19.6273
0512 19.5156
0515 19.4051
0518 19.2959

0664 15.0557
0667 14.9898
0670 14.9244
0673 14.8506
0676 14.7954

504 19.8546 0679 14.7317 0854 11.7045|
0507 19.7403 0682 14.6685

0693 14.4212

0521 19.1879 0696 14.3607

0524 19.0811
cot tan

0699 14.3007
cot tan

0808
7483 0810 12.33

tan  cot

0699 14.3007
0702 14.2411
0705 14.1821
0708 14.1235f
0711 14.0655

0714 14.007
0717 13.9507
0720 13.894
0723 13.8378
0726 13.7821

12
0799 12.51!

0802 12.4742
0805 12.4288
12.3838

0813 12.2946|

0816 12.2505
0819 12. 2067

® =Wt BRI

0875 11.4301
cot tan

IF

89° 88°

87°

"

86°

850 ’
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~ NATURAL TANGENTS AND COTANGENTS
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tan  cot

0875 11.4301
0878 l}.3919
0881 11.3540
0884 11.3163

0887 11.2789 1063 9.4080

0890 11.2417
0802 11.2048
0895 11.1681

0898°11.1316 1075 9.3060 3 .
0954 1078 9.2808 1254 7.9718 1432 6.9827 1611 6.2085

0904 110594‘

0901 -11.

0907 11.0237
0910 10 9882
0913 10.9529
0916 10.9178
0919 10.8829
0922 10.8483
0925 10.8139
0928 10.7797
0931 10.7457
0934 10.7119
0936 -10.6783
0939 10.6450
0942 10.6118
0945 10.5789
8 10.5462

094
0951 10.5136 1128

0954 10.4813
0957 10.4491
0960 10.4172

0975 10.2602
0978 10.2294
0981 10.1988
0083 10.1683
0986 10.1381
0989 10.1080

0992 10.0780 1169 8.5555

tan cot tan cot tan cot tan cot

1051 9.5144 1228 8.1443 1405 7.1154 1584 6.3138
1054 9.4878 1231 8.1248 1408 7.1004 1587 6.3019
1057 9.4614 1234 8.1064 1411 7.0855 1590 6.2901
1060 9.4352 1237 8.0860 1414 7.0706 1593 6.2783

X 1240 8.0667 1417 7.0558 1506 6.2666

1066 9.3831 1243 8.0476 1420 7.0410 1599 6.2549
1069 9.3572 1246 ngg 1423 7.0264 1602 6.2432
1072 9.3315 1249 1426 7.0117 1605 6.2316
. 1251 7.9908 1429 6.9972 1608 6.2200

1080 9.2553 1257 7.9530 1435 6.9682 1614 6.1970
. 1260 7.9344 1438 6.9538 3
1086 9.2052 1263 7.9158 1441 6.9395 1620 6.1742
1089 9.1803 1266 7.8973 1444 6.9252 1623 6.1628
1092 9.1555 1269 7.8789 1447 6.9110 1626 6.1515

1095 9.1309 1272 7.8606 1450 6.8969 1629 6.1402
1008 9.1065 1275 7.8424 1453 6.8828 1632 6.1290
1101 9.0821 1278 7.8243 1456 6.8687 1635 6.1178
1104 9.0579 1281 7.8062 1459 6.8548 1638 6.1066
1107 9.0338 1284 7.7883 1462 6.8408 1641 6.0955

1110 9.0098 1287 7.7704 1465 6.8269 1644 6.0844
1113 8.9860 1290 7.7525 1468 6.8131 1647 6.0734
1116 8.9623 1293 7.7348 1471 6.7994 1650 6.0624
1119 8.9387 1296 7.7171 1474 6.7856 1653 6.0514
1122 8.9152 1299 7.6996 1477 6.7720 1655 6.0405

1125 8.8019 1302 7.6821 1480 6.7584 1658 6.0296

8.8686 1305 7.6647 1483 6.7448 1661 6.0188
1131 8.8455 1308 7.6473 1486 6.7313 1664 6.0080
1134 8.8225 1311 7.6301 1489 6.7179 1667 5.9972
1136 8.7996 1314 7.6129 1492 6.7045 1670 5.9865

1139 8.7769 1317 7.5958 1495 6.6912 1673 5.9758
1142 8.7542 1319 7.5787 1497 6.6779 1676 5.9651
1145 8.7317 1322 7.5618 1500 6.6646 1679 5.9545

148 8.7093 1325 7.5449 1503 6.6514 1682 5.9439
1151 8.6870 1328 7.5281 1506 6.6383 1685 5.9333

1154 8.6648 1331 7.5113 1509 6.6252 1688 5.9228
1157 8.6427 1334 7.4947 1512 6.6122 1691 5.9124
1160 8.6208 1337 7.4781 1515 6.5992 1694 5.9019
1163 8.5980 1340 7.4615 1518 6.5863 1697 5.8915
1166 8.5772 1343 7.4451 1521 6.5734 1700 5.8811

1346 7.4287 1524 6.5606 1703 5.8708
5.8605

0995 10.0483 1172 8.5340 1349 7.4124 1527 6.5478 1706

0998 10.0187 1175 8.5126 1352 7.3962 1530 6.5350 1709 5.8502

001 9.9893 1178 8.4913 1355 7.3800 1533 6.5223 1712 5.8400

1004 9.9601 1181 8.4701 1358 7.3639 1536 6.5097 1715 5.8298 | 16

1007 9.9310 1184 8.4490 1361 7.3479 1539 6.4971 1718 58197 | 15

1010 9.9021 1187 8.4280 1364 7.3319 1542 6.4846 1721 5.8005 | 14
4711013 9.8734 1189 8.4071 1367 7.3160 1545 6.4721 1724 5.7994 | 13
48 | 1016 9.8448 1192 8.3863 1370 7.3002 1548 6.4598 1727 5.7804 | 12
49| 1019 9.8164 1195 8.3656 1373 7.2844 1551 6.4472 1730 5.7794 | 12
80| 1022 9.7882 1198 8.3450 1376 7.2687 1554 6.4348 1733 5.7694 | 10
51 | 1025 9.7601 1201 8.3245 1379 7.2531 1557 6.4225 1736 5.7594| 9
52 11028 9.7322 1204 8.3041 1382 7.2375 1560 6.4103 1739 5.7405| 8
53 | 1030 9.7044 1207 8.2838 1385 7.2220 1563 6.3980 1742 5.7396 | 7
541033 9.6768 1210 8.2636 1388 7.2066 1566 6.3859 1745 5.7207 | 6
8511036 9.6409 1213 8.2434 1391 7.1912 1569 6.3737 1748 571981 &
56 | 1039 9.6220 1216 8.2234 1394 7.1759 1572 6.3617 1751 5.7101| 4
57 | 1042 9.5949 1219 8.2035 1397 7.1607 1575 6.3496 1754 5.7004 | 3
58 | 1045 9.5679 1222 8.1837 1399 7.1455 1578 6.3376 1757 5.6906 | 2
59| 1048 9.5411 1225 8.1640 1402 7.1304 1581 6.3257 1760 5.6809 | 1
60 | 1051 9.5144 1228 8.1443 1405 7.1154 1584 6.3138 1763 5.6713| @

cot tan cot tan cot tan cot tan cot  tan
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TABLE VI.— NATURAL TANGENTS AND COTANGENTS

10° 11° 12° 13° 14°
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tan cot tan cot tan cot tan cot tan oot

1763 5.6713 1944 5.1446 2126 4.7046 2309 4.3315 2493 4.0108
1766 5.6617 1947 5.1366 2129 4.6979 2312 4.3257 2496 4.0058
1769 5.6521 1950 5.1286 2132 4 6012 2315 4.3200 2499 4.0009
1772 5.6425 1953 8.1207 4.6845 2318 4,3143 2503 3.9959
1775 5.6330 1956 5.1128 2138 4.6779 2321 4.3086 2506 3.9910

1778 5.6234 1959 5.1049 2141 4.6712 2324 4.30290 2509 3.9861
1781 5.6140 1962 5.0970 2144 4.6646 2327 4.2972 2512 3.9812
1784 5.6045 1965 5.0892 2147 4.6580 2515 3.9763
1787 5.5951 1968 5.0814 2150 4.6514 2333 4 2859 2518 3.9714
1790 5.6857 1971 5.0736 2153 4.6448 2336 4.2803 2521 3.9665

1793 5 5764 1974 5.0658 2156 4.6382 2339 4.2747 2524 3.9617
1796 5.5671 1977 5.0581 2159 4.6317 2342 4.2691 2527 3.9568
1709 5.5578 1980 5.0504 2162 4.6252 2345 4.2635 2530 3.9520
1802 5.5485 1983 5.0427 2165 4.6187 2349 4.2580 2533 3 9471
1805 5.5393 1986 5.0350 2168 4.6122 2352 4.2524 2537 3.9423

1808 5.5301 1989 5.0273 2171 4.6057 2355 4.2468 2540 3.9375
1811 5.5209 1992 5.0197 2174 4.5993 2358 4.2413 2543 3.9327
1814 5.5118 1995 5.0121 2177 4.5928 2361 4.2358 2546 3.0279
1817 5.5026 1998 5.0045 2180 4.5864 2364 4.2303

1820 5.4936 2001 4.9969 2183 4.5800 2367 4.2248 2552 3.9184

1823 5.4845 2004 4.9894 2186 4.5736 2370 4.2193 2555 3.9136
1826 54755 2007 4.9819 2189 4.5673 2373 4.2139 2558 3.9089
1829 5.4665 2010 4.9744 2193 4.5600 2376 4.2084 2561 3.9042
1832 54575 2013 4.9669 2196 4.5546 2379 4.2030 2564 3.8995
1835 5.4486 2016 4.9594 2199 4.5483 2382 4,1976 2568 3.8947

1838 5.4397 2019 4.9520 2202 4.5420 2385 4 1922 2571 3.8900
1841 5.4308 2022 4.9446 2205 4.5357 2388 4.1868 2574 3.8854
1844 5.4219 2025 4.9372 2208 4.5204 2302 4.1814 2577 3 8807
1847 5.4131 2028 4.9298 2211 4.5232 2395 4.1760 2580 3.8760
1850 54043 2031 4.9225 2214 4.5160 2398 4.1708 2583 3.8714
1853 5.3955 2035 4.9152 2217 4.5107 2401 4.1653 2586 3.8667
1856 5.3868 2038 4.9078 2220 4.5045 2404 4.1600 2589 3.8621
1859 5.3781 2041 4.9008 2223 4.4983 2407 4.1547 2592 3.8575
1862 5.3604 2044 4.8933 2226 4.4922 2410 4.1493 2595 3.8528
1865 5.3607 2047 4.8860 2220 4.4860 2413 4.1441 2599 3.8482

1868 5.3521 2050 4.8788 2232 4.4709 2416 4.1388 2602 3.8436
1871 5.3435 2053 4.8716 2235 4.4737 2419 4.1335 2605 3.8391
1874 5.3349 2056 4.8644 2238 4.4676 2422 4.1282 2608 3.8345
1877 5.3263 2059 4.8573 2241 4.4615 2425 4.1230 2611 3.8299
1880 5.3178 2062 4.8501 2244 4.4555 2428 4.1178 2614 3.8254

1883 5.3093 2065 4.8430 2247 4.4494 2432 4.1126 2617 3.8208
1887 5.3008 2068 4.8359 2251 4.4434 2435 4 1074 2620 3.8163
1890 52924 2071 4.8288 2254 4.4374 2438 4.1022 2623 3.8118
1893 5.2839 2074 4.8218 2257 4.4313 2441 4.0970 2627 3.8073
1896 5.2755 2077 4.8147 2260 4.4253 2444 4.0918 2630 3.8028

1809 52672 2080 4.8077 2263 4.4194 2447 4.0867 2633 3.7983
1802 5.2588 2083 4.8007 2266 4.4134 2450 4.0815 2636 3.7938
19005 5.2505 2086 4.7937 2269 4.4075 2453 4.0764 2639 3.7893
1908 5.2422 2089 4.7867 2272 4.4015 2456 4.0713 2642 3.7848
1911 5.2339 2092 4.7798 2275 4.3956 2459 4.0662 2645 3.7804

1914 5.2257 2095 4.7720 2278 4.3897 2462 4.0611 2648 3.7760
1917 5.2174 2008 4.7650 2281 4.3838 2465 4.0560 2651 3.7715
1920 5.2002 2101 4.7591 2284 4.3779 2469 4.0509 2655 3.7671
1923 5.2011 2104 4.7522 2287 4.3721 2472 4.0459 2658 3.7627
1926 5.1929 2107 4.7453 2200 4.3662 2475 4.0408 2661 3.7583
1929 5.1848 2110 4.7385 2293 4.3604 2478 4.0358 2664 3.7539
1932 5.1767 2113 4.7317 2296 4.3546 2481 4.0308 2667 3.7495
1935 5.1686 2116 4.7249 2209 4.3488 2484 4.0257 2670 3.7451
1938 5.1606 2119 4.7181 2303 4.3430 2487 4.0207 2673 3.7408
1941 5.1526 2123 4.7114 2306 4.3372 2490 4.0158 2676 3.7364
1944 5.1446 2126 4.7046 2309 4.3315 2493 4.0108 2679 3.7321
cot tan cot tan cot tan cot tan cot tan
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TABLE VI.— NATURAL TANGENTS AND COTANGENTS

18° 16° 17° 18° 19°

tan oot tan cot tan cot tan cot tan cot

2679 3.7321 2867 3.4874 3057 3.2709 3249 3.0777 3443 2.9042
2683 3.7277 2871 3.4836 3060 3. 2675 3252 3.0746 3447 2.9015
2686 3.7234 2874 3.4798 3064 3.2641 3256 3.0716 3450 2.8987
2689 3.7191 2877 3.4760 3067 3. 2607 3259 3.0686 3453 2.8960
2692 3.7148 2880 3.4722 3070 3.2573 3262 3.0655 3456 2.8933

2695 3.7105 2883 3.4684 3073 3.2539 3265 3.0625 3460 2.8905
2608 3.7062 2886 3.4646 3076 3.2506 3269 3.0595 3463 2.8878
2701 3.7019 2890 3.4608 3080 3.2472 3272 3.0565 3466 2.8851
2704 3.6976 2893 34570 3083 3.2438 3275 3.0535 3469 2.8824
2708 3.6933 2896 3.4 3086 3.2405 3278 3.0505 3473 2.8797

2711 3.6891 2899 3.4495 3089 3.2371 3281 3.0475 3476 2.8770
2714 3.6848 2902 3.4458 3092 3.2338 3285 3 0445 3479 2.8743
2717 3.6806 2905 3.4420 3096 3.2305 3288 3.0415 3482 2.8716
2720 3.6764 2008 3.4383 3099 3.2272 3201 3.0385 3486 2.8689
2723 3.6722 2912 3.4346 3102 3.2238 3294 3.0356 3489 2.8662

2726 3 6680 2915 3.4308 3105 3.2205 3298 3.0326 3492 2.8636
2729 2018 3.4271 3108 3.2172 3301 3.0296 3495 2.8609
2733 36596 2021 3.4234 3111 3.2139 3304 3.0267 3499 2.8582

2736 3.65564 2924 3.4197 3115 3.2108 3307 3.0237 3502 2.8556
2739 3.6512 2927 3.4160 3118 3.2073 3310 3.0208 3505 2.8529

2742 3.6470 2031 3.4124 3121 3.2041 3314 3.0178 3508 2.8502
2745 3.6429 2934 3.4087 3124 3.2008 3317 3.0149 3512 2.8476
2748 3.6387 2937 3.4050 3127 3.1975 3320 3.0120 3515 2.8449
2751 3.6346 2940 3.4014 3131 3.1943 3323 3.0090 3518 2.8423
2754 3.6305 2943 3.3977 3134 3.1910 3327 3.0061 3522 2.8397

2758 3.6264 2946 3.3041 3137 3.1878 3330 3 0032 3525 2.8370
2761 3.6222 2949 3.3904 3140 3.1845 3333 3.0003 3528 2.8344
2764 3.6181 2953 3.3868 3143 3.1813 3336 29974 3531 2.8318
2767 3.6140 2956 3.3832 3147 3.1780 3330 2.9945 3535 2.8291
2770 3.6100 2959 3.3796 3150 3.1748 3343 2.9916 3538 2.8265

2773 3.6059 2062 3.3759 3153 3 1716 3346 2 0887 3541 2.8239
2776 3.6018 2065 3.3723 3156 3.1684 3349 2.9858 3544 2.8213
2780 3.5078 2968 3.3687 3159 3.1652 3352 2 0829 3548 2.8187
2783 3.5937 2972 3.3652 3163 3.1620 3356 2.9800 3551 2.8161
2786 3.5897 2975 3.3616 3166 3.1588 3359 2.9772 3554 2.8135

2789 3.5856 2078 3.3580 3169 3.1556 3362 2.9743 3558 2.8109
2792 3.5816 2081 3.3544 3172 3.1524 3365 2.9714 3561 2.8083
2795 3.5776 2984 3.3509 3175 3.1492 3369 2.9686 3564 2.8057
2798 3.5736 2987 3.3473 3179 3.1460 3372 2.9657 3567 2.8032
2801 3.5696 2091 3.3438 3182 3.1429 3375 2.9629 3571 2.8006

2805 3.5656 2994 3.3402 3185 3.1397 3378 2.9600 3574 2.7980
2808 3.5616 2997 3.3367 3188 3.1366 3382 2.9572 3577 2.7955

2811 3.5576 3000 3.3332 3191 3.1334 3385 2.9544 3581 27929
2814 3.5536 3003 3.3207 3195 3.1303 3388 2.9515 3584 2.7603
2817 3.5497 3006 3.3261 3198 3.1271 3391 2.9487 3587 2.7878

2820 3.5457 3010 3.3226 3201 3.1240 3395 2.9459 3590 2.7852
2823 3.5418 3013 3.3191 3204 3.1209 3398 2.9431 3504 2.7827
2827 3.5379 3016 3.3156 3207 3.1178 3401 2.9403 3597 2.7801
2830 3.5339 3019 3.3122 3211 3.1146 3404 2.9375 3600 2.7776
2833 3.5300 3022 3.3087 3214 3.1115 3408 2.9347 3604 2.7751

2836 3.5261 3026 3.3052 3217 3.1084 3411 2.9319 3607 2.7725
2839 3.5222 3029 3.3017 3220 3.1053 3414 2.9291 3610 2.7700
2842 3.5183 3032 3.2983 3223 3.1022 3417 29263 3613 2.7675
2845 3.5144 3035 3.2948 3227 3.0991 3421 2.9235 3617 2.7650
2849 3.5105 3038 3.2014 3230 3.0961 3424 29208 3620 2.7625
2852 3.5067 3041 3.2880 3233 30930 3427 2.9180 3623 2.7600
2855 3.5028 3045 3.2845 3236 3 3430 2.9152 3627 2.7575
2858 3.4980 3048 3.2811 3240 3. 0868 3434 2.9125 3630 2.7550
2861 3.4951 3051 3.2777 3243 3.0838 3437 2.9097 3633 2.7525
2864 3.4912 3054 3.2743 3246 3.0807 3440 2.9070 3636 2.7500
2867 3.4874 3057 3.2709 3249 3.0777 3443 2.9042 3640 2.7475

cot tan cot tan cot tan cot tan cot tan
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TABLE VI.— NATURAL TANGENTS AND COTANGENTS
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tan cot tan cot tan cot tan cot tan cot

3640 27475 3839 2.6051 4040 2.4751 4245 2.3559 4452 2.2460
3643 2.7450 3842 2.6028 4044 2.4730 4248 2.3539 4456 2.2443
3646 2 7425 3845 2.6006 4047 2.4709 4252 2.3520 4459 2.2425

2.7400 3849 2.5983 4050 2.4680 4255 2.3501 4463 2.2408
3653 27376 3852 2.5961 4054 2.4668 4258 2.3483 4466 2.2390

3656 2.7351 3855 2.5938 4057 2.4648 4262 2.3464 4470 2.2373
3659 2.7326 3859 2.5916 4061 2.4627 4265 2.3445 4473 2.2355
3663 2.7302 3862 2.5803 4064 2.4606 4269 2.3426 4477 2.2338
3666 2.7277 3865 2.5871 4067 2.4586 4272 2.3407 4480 2.2320
3669 2.7253 3869 2.5848 4071 2.4568 4276 2.3388 4484 2.2303

3673 2.7228 3872 2.5826 4074 2.4545 4279 2.3360 4487 2.2286
3676 2.7204 3875 2.5804 4078 24525 4283 2.3351 4491 2.2268
3679 2.7179 3870 2.5782 4081 2.4504 4286 2.3332 4494 22251
3683 2.7155 3882 2.5759 4084 24484 4289 2.3313 4498 2.2234
3686 2.7130 3885 2.5737 4088 2.4404 4293 2.3294 4501 2.2216

3689 2.7106 3889 2.5715 4091 2.4443 4296 2.3276 4505 2.2199
3603 2.7082 3892 2.5693 4005 2.4423 4300 2.3257 4508 2.2182
3696 2.7058 3895 2.5671 4008 2.44083 4303 2.3238 4512 2.2165
3699 2.7034 3899 2.5649 4101 2.4383 4307 2.3220 4515 2.2148
3702 2.7009 3902 2.5627 4105 2.4362 4310 2.3201 4519 2.2130

3706 2.6085 3006 2.5605 4108 2.4342 4314 2.3183 4522 2.2113
3709 2.6961 3909 2.5533 4111 2.4322 4317 2.3164 4526 2.2096
3712 2.6037 3912 2.5561 4115 24302 4320 2.3146 4529 2.2079
3716 2.6913 3916 2.5539 4118 2.4282 4324 2.3127 4533 2.2062
3719 2.6880 3919 2.5517 4122 24262 4327 2.3109 4536 2.2045

3722 2.6865 3022 2.5495 4125 2.4242 4331 2.3090 4540 2.2028
3726 2.6841 3926 2 5473 4129 2.4222 4334 23072 4543 2.2011
3729 2.6818 3929 2 4132 2.4202 4338 2.3 4547 2.1994
3732 2.6794 3932 25430 4135 2.4182 4341 23035 4550 2.1977
3736 2.6770 3936 2.5408 4139 2.4162 4345 2.3017 4554 2.1960

3739 26748 3039 2.5386 4142 2.4142 4348 2.2098 4557 2.1943

742 2.6723 3942 2.5365 4146 2.4122 4352 2.2980 4.)01 2.1926
3745 2.8600 3048 2.5343 4149 2.4102 4355 2.2962 1909
3749 2.6675 3949 2.5322 4152 2.4083 4359 2 2944 4.)08 2.1892
3752 2.6652 3953 2.5300 4156 2.4063 43062 2.29256 4571 2.1876

3755 2.6628 3956 2.5279 4159 2.4043 43065 2.2907 4575 2.1859
3759 2.6605 3959 2.5257 4163 24023 4309 2.2889 4578 2.1842
3762 2.6581 3963 2.5236 4166 2.4004 4372 2.2871 4582 2.1825
3765 2.6558 3966 2.5214 416Y 2.3984 4376 2.2853 4585 2.1808
3769 2.6534 3969 2.5193 4173 2.3964 4379 2.2835 4589 2.1792
3772 2.6511 3973 2.5172 4176 2.3945 4383 2.2817 4592 2.1775
3775 2.6488 3976 2.5150 4180 2.3025 4380 2.2799 4596 2.1758
3779 2.6464 3979 2 5120 4183 2.3906 4390 2.2781 4599 2.1742
3782 2.6441 2.5108 4187 2.3886 4303 2.2763 4603 2.1725
3785 2.6418 3986 2.5086 4190 2.3867 4397 2.2745 4607 2.1708

3789 2.6395 3000 2.5065 4193 2.3847 4400 2.2727 4610 2.1692
3792 2 6371 3903 2.5044 4197 2.3828 4404 2.2709 4614 2.1675

3795 2. 3896 2.5023 4200 2.3808 4407 2.2691 4617 2.1659
3799 26325 4000 2.5002 4204 2.3780 4411 2.2673 4621 2.1642
3802 2.6302 4003 2.4981 4207 2.3770 4414 2.2655 4624 2.1625
3805 2.6279 4000 2.4960 4210 2.3750 4417 2.2637 4628 2.1609
3809 2.6256 4010 2.4939 4214 2.3731 4421 2.2620 4631 2.1592
3812 2.6233 4013 2.4918 4217 2.3712 4424 2.2602 4635 2.1576
3815 2.6210 4017 2.4807 4221 2.3603 4428 2.2584 4638 2.1560
3819 2.6187 4020 2.487C 4224 2.3673 4431 2.2566 4642 2.1543
3822 2.6165 4023 2.4855 4228 2.3654 4435 2.2549 4645 2.1527
3825 2.6142 4027 2.4834 4231 2.3635 4438 2.2531 4649 2.1510
3829 2.6119 4030 2.4813 4234 2.3616 4442 2.2513 4652 2.1494
3832 2.6096 4033 2.4792 4238 2.3597 4445 2.2496 4656 2.1478
3835 2.6074 4037 2.4772 4241 2.3578 4449 2.2478 4660 2.1461
3839 2.6051 4040 2.4751 4245 2.35590 4452 2.2460 4663 2.1445

cot tan oot tan cot tan cot tan cot tan
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TABLE VI.— NATURAL TANGENTS AND CdTANGENTS

25°

28°

vt eded 3
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tan cot

tan  cot

4663 2.1445 4877

4667 2.1429
4670 2.1413
4674 2.1396
4677 2.1380

4681 2.1364
4684 2.1348
4688 2.1332
4691 2.1315
4695 2.1299
4699 2.1283
4702 2.1267
4706 2.1251
4709 2.12356
4713 2.1219

4716 2.1203
4720 2.1187
4723 2.1171
4727 2.1155
4731 2.1139
4734 2.1123
4738 2.1107
4741 2.1092

4888 2.
4892 2.0443

4895 2.0428
4899 20413
4903 2.

4906 2.0383
4910 2.0368

4913 2.0353
4917 2.0338
4921 2.0323
4924 2.0308
4928 2.0293

4931 2. 0278

4946 2.0219
4950 2.0204
4953 2.0189
4057 %.0174

.0160

4745 2.1076 4960
4748 2.1060

4752 2.1044
4755 2.1028
4759 2.1013
4763 2.0997
4766 2.0981

4770 2.0965
4773 2.0950
4777 2.0934
4780 2.0918
4784 2.0803

4788 2.0887
4791 2.0872
4795 2.0856
4798 2.0840
4802 2.0825

4806 2.0809 .

4809 2.0794
4813 2.0778
4816 2.0763
4820 2.0748
4823 2.0732
4827 2.0717
4831 2.0701
4834 2.0686
4838 2.0671
4841 2.0655
4845 2.0640

4849 2.0625 5066 1

4852 2.0609
4856 2.0594

4859 2.0579

4874 2.0518
4877 2.0503
cot tan

4964 2.0145

4968 2.0130
4971 2.0115
4975 2.0101
4979 2.0086
4982 2.0072

4986 2.0057
4989 2.0042
4993 2.0028
4997 2.0013
5000 1.9999

5004 1.9984
5008 1.9970
1.9955

1.9711
1.9697
1.9683
1.9669
1.9654
1.9640
5095 1.9626
cot tan

556 5336
5340 1.8728 5566

tan  cot

5317 1.8807
5321 1.8794
5325 1.8781
5328 1.8768
5332 1.8755
1.8741

1.8715

5343
5347 1.8702 5574
5351

1.8689
1.8676
58 1.8663
1.8650

5366 1.8637
1.8624

1.7930
1.7917
1.7905

50 1.7391
1.7379

5774 1.7321
cot tan

BORR 89888

ERSRB BR85S

SR RRBURR BNRBE LRURR 8488

18
16

[
i<}

@ WG DD

64°

83°

60°




TABLE VI.— NATURAL TANGENTS AND COTANGENTS

-

80° 31° 82° 388° - 84° 4

PES cxuon hwvme

tan cot tan cot tan cot tan cot tan  cot
5774 1.7321 6009 1.6643 6249 1.6003 6494 1.5399 6745 1.4826
5777 1.7309 6013 1.6632 6253 1.5993 6498 1.5380 6749 1.4816
5781 1.7297 6017 1.6621 6257 1.5083 6502 1.5379 6754 1.4807 | 68
5785 1.7286 6020 1.6610 6261 1.5972 6508 1.5369 6758 1.4798 | 57
5789 1.7274 6024 1.6599 6265 1.5962 6511 1.5359 6762 1.4788 | 56
5793 1.7262 6028 1.6588 6269 1.5952 6515 1.5350 6766 1.4779 | 58
5797 1.7251 6032 1.6577 6273 1.5941 6519 1.5340 6771 1.4770 | 54
5801 1.7239 6036 1.6568 6277 1.5931 6523 1.5330 6775 1.4761 | 53
5805 1.7228 .6555 6281 1.5921 6527 1.5320 6779 1.4751 | 62
5808 1.7216 6545 6285 1.5911 6531 1.5311 6783 1.4742| 51
5812 1.7205 6048

.6534 6289 1.5900 6536 1.5301 6787 1.4733
5816 1.7193 6052 02 1.4724

. 1.
1.7182 6056 1.6512 6297 1.5880 6544 1.5282 6796 1.4715| 48
5824 1.7170 6060 1.6501 6301 1.5869 6548 1.5272 6800 1.4705 | 47
5828 1.7159 6064 1.6490 6305 1.5859 6552 1.5262 6805 1.4696 | 46

5832 1.7147 6068 1.6479 6310 1.5849 6556 1.5253 6809 1.4687 | 48
5836 1.7136 6072 1.6469 6314 1.5839 6560 1.5243 6813 1.4678 g

5867 1.7045 6104 1.6383 6346 1.5757 6594 1.5166 6847 1.4605 | 36
5871 1.7033 6108 1.6372 6350 1.5747 6598 1.5156 6851 1.4596 | 35
. 6602 6856 1.4586 | 34

5883 1.6999 6120 1.6340 6363 1.5717 6610 1.5127 6864 1.4568 | 32
5887 1.6088 6124 1.6329 6367 1.5707 6615 1.5118 6869 1.4550 | 31

5890 1.6977 6128 1.6319 6371 1.5697 6619 1.5108 6873 1.4550 | 30

053 1.6797 6192 1.0149 6436 1.5537 6686 1.4957 6942 1 14
5957 1.6786 6196 1.6139 6440 1:.5527 6690 1.4947 6946 1.4397| 13
5961 1.6775 6 1.6128 6445 1.5517 6694 1.4938 6950 1.4388 | 12
5965 1.6764 6204 1.6118 6449 1.5507 6699 1.4928 6954 1.4379| 11
5 1 6. 1.6107 53 1.5497 6 1.4919 6959 1.4370 | 10
5973 1.6742 6212 7 6457 1.5487 0707 1.4910 1.4361] 9
5977 1.6731 6216 1.6087 6461 1.5477 6711 1.4900 6967 1.4352| 8
5981 1.6720 6220 1.6076 6465 1.5468 6716 1.4801 6972 1.4344| 7
5985 1.6709 6224 1.6066 6469 1.5458 6720 1.4882 6976 1.4335| 6
5989 1.6698 6228 1.6055 6473 1.5448 6724 1.4872 6980 1.4326| &
5993 1.6687 6233 1.6045 6478 1.5438 6728 1.4863 6985 1.4317| 4
5997 1.6676 6237 1.6034 6482 1.5428 6732 1.4854 6989 1.4308| 3
6001 1.6665 6241 1.6024 6486 1.5418 6737 1.4844 6993 1.4299| 2
6005 1.6654 6245 1.6014 6490 1.5408 6741 1.4835 6998 1.4200| 1
6009 1.6643 6249 1.6003 6494 1.5399 6745 1.4826 7002 1.4281| @

g
g
9
g
g




TABLE VI — NATCRAL TANGENTS AXD COTANGENTS
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TABLE VI.— NATURAL TANGENTS AND COTANGENTS

QONND; BN~

8708 1.1483
8713 1.1477
8718 1.1470

8837 1.1316 91

8842 1.1310
8847 1.1303
8852 1.1206

1.1290

1.1283
8868 1.1276

9067 28
9073 1.1022
9078 1.1016
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TABLE VII.—MINUTES A8 DECIMALS OF A DEGREE OR
SECONDS AS DECIMALS OF A MINUTE

1 017 16 .267 31 .517 46 .767
2 .033 17 .283 32 .533 47 .783
3 .050 18 .300 33 .550 48
4 .067 19 317 34 .567 49 817
5 .083 20 .333 35 .583
6 .100 21 .350 36 .600 51
7 017 22 .367 37 .617 52 .867
8 .133 .383 38 .633
9 .150 400 39 .650 54 .900
10 .167 25 417 40 .667 55 917
11 .183 26 .433 41 .683 56
12 .200 27 450 42 .700 57  .950
13 .217 467 43 717 58 .967
14 .233 20 .483 .733 59
156 .250 30 .500 45 .750 60 1.000

TABLE VIII. —FORMULAS FOR THE SOLUTION OF
TRIANGLES

GIVEN SOUGHT ForMULA

.

A, B,a be¢ b=-3_.sinB,c= “A sin (4 + B)

sin A sin

A,a, b B, ¢ slnB:s‘—n&ii-b, c=si:A-sinC

C,a,b A-B m;(A_B)=z;:.m;(A+B)

o by 0 A Iis=}(a+b+c),sin} A= K#_‘—b;w’—c).

cos} A= sgsb_al,tan;A= (8—b)(s—¢)
C

s(s—a)

sinA=2\/s(s—a)(s—-b)(.x;—-e)

be
area area = Vs(s—a) (s—b) (s —¢)
_a*sinB.ginC

A, B, C, a area area = o oin A

C,a b area a.rea:}absin(}'.

an



TABLE IX. —TRIGONOMETRIC FORMULAS

. tan (z 1 y) =

.cot(zty) =

1. sin?2 4 +cos? A =1.

2. sin (x + y) =sinxcosy + cos xsiny.
8.
4

co8 (x + y) = cosxcosy F sinzsiny.

tanz +tany
1Ftanztany

_cotxcoty F1,
coty + cotx

6. sin22x = 2sin x cos z.

7. cos 2 x = cos?x — sin? x.

10.

11.

12.

13.

14
15.

1e6.

17.

18.

t’an2x=Mx_.
) 1— tan%x

cot2x—c°t2$—l-
: 2cotx

sin}z=4 \’___l—gosz_
cosjz=x+ ‘\/1—-——"’200”-
tan*z =4 _"_]_._-—_0083.
1+4cosz
cotiz:i -‘fm.
1—cosz

sin A + sin B=2sin} (4 + B)cos } (4— B).
sin A —sin B=2cos } (4 + B)sin} (4 — B).
cos A + cos B=2cos} (4 + B) cos 4 (4 — B).
cos A—cos B=—2sin} (4 + B)sin } (4 — B).

smA+smB tan} (A + B)
sinA—sinB tan} (4 — B)

= —_—.

a? = b3 + 3 — 2 bec cos A.
a—b_tan}(4—B),

a+b tani(Ad+B)

81



"TABLE VI.— NATURAL TANGENTS AND COTANGENTS

&° @ 7° 8° o°

-
© ORI W~ O

-
(=

12
14

—
©w

tan oot tan cot tan cot tan cot tan  cot

0875 11.4301 1051 9.5144 1228 8.1443 1405 7.1154 1584 6.3138
0878 11.3919 1054 9.4878 1231 8.1248 1408 7.1004 1587 0.3019
0881 11.3540 1057 94014 1234 8.1064 1411 7.0855 1590 6.2901

0884 11.3163 1060 9.4352 1237 8.0860 1414 7.0706 1593 6.2783
0887 11.2789 1063 9.4080 1240 8.0667 1417 7.0558 1596 6.2666

0800 11.2417 1066 9.3831 1243 8.0476 1420 7.0410 1599 6.2549
0892 11.2048 1069 9.3572 1246 8. 1423 7.0264 1602 6.2432
0895 .11.1681 1072 9.3315 1249 8. 1426 7.0117 1605 6.2316

0898°11.1316 1075 9.3060 1251 7.9908 1429 6.9972 1608 6.2200
0901 11.0954 1078 9.2806 1254 7.9718 1432 6.9827 1611 6.2085

0904 11.0594' 1080 9.2553 1257 7.9530 1435 6.9682 1614 6.1970
0907 11.0237 1083 9.2302 1260 7.0344 1438 6.9538 1617 6.1856
0910 10.9882 1086 9.2052 1263 7.9158 1441 6.9395 1620 6.1742
0913 10.9529 1089 9.1803 1266 7.8973 1444 6.9252 1623 6.1628

0916 10.9178 1092 9.15556 1269 7.8789 1447 6.9110 1626 6.1515

0019 10.8820 1095 9.13090 1272 7.8606 1450 6.8960 1629 6.1402
0922 10.8483 1098 9.1065 1275 7.8424 1453 6.8828 1632 6.1290
0925 10.8139 1101 9.0821 1278 7. 3332 1456 68687 1635 6.1178
0928 10.7797 1459 6.8548 1638 6.1066

0931 10.7457 1107 9.0338 1284 77883 1462 6.8408 1641 6.0955

0934 10.7119 1110 9.0098 1287 7.7704 1465 0.8269 1644 6.0844
0936 -10.6783 1113 8.9860 1290 7.7525 1468 6.8131 1647 6.0734
0939 10.6450 1116 8.9623 1293 7.7348 1471 6.7994 1650 6.0624
0042 10.6118 1119 8.9387 1296 7.7171 1474 6.7856 1653 6.0514
0045 10.5789 1122 8.9152 1299 7.6996 1477 6.7720 1655 6.0405
0048 10.5462 1125 8.8919 1302 7.6821 1480 6.7584 1658 6.0296
0051 10.5136 1128 8.8686 1305 7.6647 1483 6.7448 1661 60188
0954 10.4813 1131 8.8455 1308 7.6478 1486 6.7313 1664 6.0080
0957 10.4491 1134 8.8225 1311 7.6301 1489 6.7179 1667 5.9972
0960 10.4172 1136 8.7996 1314 7.6120 1492 6.7045 1670 5.9865

0063 10.3854 1139 8.7769 1317 7.5958 1495 6.6912 1673 5.9758
0066 10.3538 1142 8.7542 1319 7.5787 1497 6.6779 1676 5.9651
0969 10.3224 1145 8.7317 1322 7.5618 1500 6.6646 1679 5.9545
0072 10.2013 1148 8.7093 1325 7.56449 1503 6.6514 1682 5.9439
0975 10.2602 1151 8.6870 1328 7.5281 1506 6.6383 1685 5.9333

0978 10.2294 1154 8.6648 1331 7.5113 1509 6.6252 1688 5.9228
0981 10.1988 1157 8.6427 1334 7.4947 1512 6.6122 1691 5.9124
0983 10.1683 1160 8.6208 1337 7.4781 1515 6.5992 1694 5.9019
0086 10.1381 1163 8.5989 1340 7.4615 1518 6.5863 1697 5.8015
0989 10.1080 1166 8.5772 1343 7.4451 1521 6.5734 1700 5.8811
0992 10.0780 1169 8.5555 1346 7.4287 1524 6.5606 1703 5.8708
0995 10.0483 1172 8.5340 1349 7.4124 1527 6.5478 1706 5.8605
0998 10.0187 1175 8.5126 1352 7.3962 1530 6.5350 1709 5.8502
1001 9.9893 1178 8.4913 1355 7.3800 1533 6.5223 1712 5.8400
1004 9.9601 1181 84701 1358 7.3639 1536 6.5097 1715 5.8298

1007 9.9310 1184 1361 7.3479 1539 6.4971 1718 5.8197
1010 9.9021 1187 84280 64 7.3319 1542 6.4846 1721 5.8095
1013 9.8734 1189 84071 1367 7.3160 1545 6.4721 1724 5.7994
1016 9.8448 1192 1370 7.3002 1548 6.4596 1727 5.7804
1019 9.8164 1195 83656 1373 7.2844 1551 6.4472 1730 5.7794

1022 9.7882 1198 8.3450 1376 7.2687 1554 6.4348 1733 5.7604
1025 9.7601 1201 8.3245 1379 7.2531 1557 6.4225 1736 5.7504
1028 9.7322 1204 8.3041 1382 7.2375 1560 6.4103 1739 5.7495
1030 9.7044 1207 8.2838 1385 7.2220 1563 6.3980 1742 5.7396
1033 9.6768 1210 8.2636 1388 7.2066 1566 6.3859 1745 5.7297
1036 9.6499 1213 8.2434 1391 7.1912 1569 6.3737 1748 5.7199
1039 9.6220 1216 8.2234 1394 7.1759 1572 6.3617 1751 5.7101
1042 9.5949 1219 8.2035 1397 7.1607 1575 6.3496 1754 5.7004
1045 9.5679 1222 8.1837 1399 7.1455 1578 6.3376 1757 5.6906
1048 9.5411 1225 8.1640 1402 7.1304 1581 6.3257 1760 5.6809
1051 9.5144 1228 8.1443 1405 7.1154 1584 6.3138 1763 5.6713
cot tan ocot tan cot tan cot tan cot tan
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TABLE VI.

— NATURAL TANGENTS AND COTANGENTS

10°

11°

12°

13°

14°

CONRGR RWN~S

39

tan  cot

1763 6.6713 1944
5.6617

1769 X 6521
1772 5.6425
1775 5.

tan cot
5.1446

tan cot
2126 4.7046

1947 5.1366 2120 4.6979

1950 5.1286
1953 5.1207

6330 1956 5.1128

1778 5.6234
1781 5.6140
1784 5.6045
1787 5.5951
1790 5.585

1793 5.5764
1796 5.5671
1799 5 5578
1802 5.5485

1805 5.5393

1808 5 5301
1811 5.5209
1814 5.5118
1817 5.5026
1820 5.4936

1823 5.4845
1826 5.4755

1829 5.4665
1832 5.4575 2013

1835 5.4486
1838 5.4397
1841 5.4308
1844 5.4219
1847 5.4131
1850 5.4043

1853 5.3955
1856 5.3868
1859 5 3781
1862 5.3694

1865 5.3607

1868 5.3521
1871 5.3435
1874 5.3349
1877 5.3263
1880 5.3178

1883 5.3003
1887 5.3008
1890 5.2924
1893 5.2839
1896 5.2755
1899 5.2672
1902 5.2588
1905 5.25056

1959 5.1049
1962 5.0970
1965 5.0892

1974 5.0658
1977 5.0581

1980 5.0504
1983 5.0427
1986 5.0350
1989 5.0273
1992 5.0197
1995 5.0121

966
2016 4.9594
2019 4.9520
2022 4.944¢
2025 4.9372
2028 4.9
2031 4.9225
2035 4.9152
2038 4.9078

2041 4.9006
2044 4.8933
2047 4.8860

2050 4.8788
2053 4.8716
2056 4.8644
2059 4.8573
2062 4.8501

2077 4.8147
2080 4.8077

2083 4.8007
2086 4.7937

1908 5.2422 2089 4.7867

1911 5.2339

1914 5.2257
1917 5.2174
1920 5.2092
1923 5.2011
1926 5.1

1929 5.1848
1932 5.1767
1935 5.

1686 2116 4.7249 2299

2104 4.75:
929 2107 4.7453

2092 4.7798
2095 4.7729
2098 4.7659
2101 4.7501

2110 4.7385
2113 4.7317

606 2119 4.7181

1938 5.1
1941 5.1526
1944 5.1446
cot tan

2123 4.7114
2126 4.7046
cot . tan

2132 4.6912
2135 4.6845
2138 4.6779

2141 4.6712
2144 4.6646
2147 4.6580
2150 4.6514

4.6448

1968 5.0814
7 1971 5.0736 2153

2156 4.6382
2159 4.6317
2162 4.6252

tan cot
2300 4.3315

tan cot
2493 4.0108

2312 4.3257 2496 4.0058
2315 4.3200 2499 4.0009

2318 4,3143
2321 4.3086

2324 4.3029
2327 4.2972
2330 4.2016
2333 4.2859
2336 4.

o

2503 3.9950
2506 3.9910

2509 3.9861
2512 3.9812
2515 3.9763
2518 3.9714

2803 2521 3.9665

2339 4.2747

2165 4.6187 2349

2168 4.6122

2171 4.6057
2174 4.5993
2177 4.5928
2180 4.5864
2183 4.5800

2186 4.5736
2189 4.5673

2524 3.9617 | 50
.9568

2537 3.0423

68 2540 3.9375

2370 4.2193
2373 4.2139
4.2084

2193 4.5609 2376

9 2196 4.5546

2199 4.5483
2202 4.5420

2208 4.5294

208 2211 4.5232

2214 4.5169
2217 4.5107
2220 4.5045
2223 4.49
2226 4.4922
2229 4.4860
2232 4.4799
2235 4.4737
2238 4.4676
2241 4.4616
2244 4.4

2379 4.2030
2382 4.1976

2385 4.1922

6 2205 4.5357 2388 4.1868

2392 4.1814

2543 3.9327
2546 3.9279
2549 3.9232
2552 3.0184

2555 3.9136 | 40

2305 4.1760 2580 3.8760

2398 4.1706

2401 4.1653
04

2404 4.1600
83 2407 4.1547
2410 4.1493 2595 3

2413 4.1441

2416 4.1388
2419 4.1335
2422 4.1282
2425 4.1230

5656 2428 4.1178

2247 4.4494
2251 4.4434

2432 4.1126
2435 4.1074

2254 4.4374 2438 4.1022

2257 4.4313
2260 4.4253

2263 4.4194

2441 4.0970
2444 4.0918

2447 4.0867

34 2450 4.0815

2266 4.41.

2269 4.4075
2272 4.4015
2275 4.3956

2278 4.3897
2281 4.3838

2453 4.0764
2456 4.0713
2459 4.0662

2462 4.0611
2465 4.0560

2284 4.3779 2469 4.0509
22 2287 4.3721

2290 4.3662
2293 4.3604
2206 4.3546
4.3488
2303 4.3430
2306 4.3372
2309 4.3315
cot tan

2583 3.8714
2586 3.8667
2589 3.8621
2592 3.8575
.8528
25699 3.8482
2602 3.8436
2605 3.8391
2608 3.8345
2611 3.8299
2614 3.8254

2617 3.8208
2620 3.8163
2623 3.8118
2627 3.8073
2630 3.8028
2633 3.7983
2636 3.7938
2639 3.7893
2642 3.7848
2645 3.7804

2648 3.7760
2651 3.7715
2655 3.7671

2472 4.0459 2658 3.7627

2475 4.0408
2478 4.0358

2661 3.7583
2664 3.7539
2667 3.7495
2670 3.7451
2673 3.7408
2676 3.7364
2679 3.7321
cot tan

@ =RWh® B©
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78°

77°
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TABLE VI.— NATURAL TANGENTS AND COTANGENTS

-

15° 16° 17° 18° 19°

= DOIRR BNV~ O

[
-

tan oot tan cot tan cot tan cot tan cot

2679 3.7321 2867 3 4874 ‘3057 3.2709 3249 3.0777 3443 2.9042
2683 3.7277 2871 3.4836 3060 3.2675 3252 3.0746 3447 2.9015
2686 3.7234 2874 3 4798 3064 3.2641 3256 3.0716 3450 2.8987
2689 3.7191 2877 3.4760 3067 3.2607 3259 3.0686 3453 2.8960
2692 3.7148 2880 3.4722 3070 3.2573 3262 3.0655 3456 2.8933

2695 3.7105 2883 3.4684 3073 3.2539 3265 3.0625 3460 2.8905
2608 3.7062 2886 3.4646 3076 3.2506 3269 3.0595 3463 2.8878
2701 3.7019 2890 3.4608 3080 3.2472 3272 3.0565 3466 2.8851
2704 3.6976 2893 3.4570 3083 3.2438 3275 3.0535 3469 2.8824
2708 3.6933 2896 3.4533 3086 3.2405 3278 3.0505 3473 2.8797

2711 3 6891 2899 3.4495 3089 3.2371 3281 3.0475 3476 2.8770

3.6848 2902 3.4458 3092 3.2338 3285 3.0445 3479 2.8743
2717 3.6806 2905 3.4420 3096 3.2305 3288 3.0415 3482 2.8716
2720 3.6764 2008 3.4383 3099 3.2272 3291 3.0385 3486 2.8689
2723 3.6722 2012 3.4346 3102 3.2238 3294 3.0356 3489 2.8662

2726 3.6680 2915 3.4308 3105 3.2205 3298 3.0326 3492 2.8636
2729 3.6638 2018 3.4271 3108 3.2172 3301 3.0296 3495 2 8609
2733 3.6596 2921 3.4234 3111 3.2139 3304 3.0267 3499 2

2736 3.6554 2024 3.4197 3115 3.2106 3307 3.0237 3502 28556
2739 3.6512 2927 3.4160 3118 3.2073 3310 3.0208 3505 2.8529

2742 3.6470 2931 3.4124 3121 3.2041 3314 3.0178 3508 2.8502
2745 3.6429 2934 3.4087 3124 3.2008 3317 3.0149 3512 2.8476
2748 3.6387 2037 3.4050 3127 3.1975 3320 3.0120 3515 2.8449
2751 3.6346 2040 3.4014 3131 3.1943 3323 3.0090 3518 2.8423
2754 3.6305 2943 3.3977 3134 3.1910 3327 3.0061 3522 2.8397

2758 3.6264 2946 3.3041 3137 3.1878 3330 3.0032 3525 2.8370
2761 3.6222 2049 3 3904 3140 3.1845 3333 3.0003 3528 2.8344
2764 3.6181 2053 3.3868 3143 3.1813 3336 2.9974 3531 2.8318
2767 3.6140 2956 3.3832 3147 3.1780 3339 2.9945 3535 2.8291
2770 3.6100 2959 3.3796 3150 3.1748 3343 2.9916 3538 2.8265

2773 3.6059 2962 3.3759 3153.3.1716 3346 2.9887 3541 2.8239
2776 3.6018 2065 3.3723 3156 3.1684 3349 2.9858 3544 2.8213
2780 3.5978 2968 3.3687 3159 3.1652 3352 2.9829 3548 2.8187
2783 3.5937 2072 3.3652 3163 3.1620 3356 2.9800 3551 2.8161
2786 3.5897 2975 3.3616 3166 3.1588 3359 2.9772 3554 2.8135

2789 3.5856 2078 3.3580 3169 3.1556 3362 2.9743 3558 28109
2792 3.5816 2981 3.3544 3172 3.1524 3365 2.9714 3561 2.8083
2795 3.5776 2084 3.3509 3175 3.1492 3369 2.9686 3564 2.8057
2798 3.5736 2087 3.3473 3179 3.1460 3372 2.9057 3587 2.8032
2801 3.5696 2991 3.3438 3182 3.1429 3375 2.9629 3571 2.8006

2805 3.5656 2094 3.3402 3185 3 1397 3378 2.9600 3574 2.7980
2808 3.5616 2097 3.3367 3188 3. 3382 2.9572 3577 2.7955
2811 3.5576 3000 3.3332 3191 3 1334 3385 2.9544 3581 2.7929
2814 3.5536 3003 3.3207 3195 3.1303 3388 2.9515 3584 2.7003
2817 3.5497 3006 3.3261 3198 3.1271 3391 2.9487 3587 2.7878

2820 3.5457 3010 3.3226 3201 3.1340 3395 2.9459 3500 2.7852
2823 3.5418 3013 3.3191 3204 3.1209 3398 2.9431 3594 2.7827
2827 3.5379 3016 3.3156 3207 3.1178 3401 2.9403 3597 2.7801
2830 3.5339 3019 3.3122 3211 3.1146 3404 2.9375 3600 2.7776
2833 3.5300 3022 3.3087 3214 3.1115 3408 2.9347 3604 2.7751

2836 3.5261 3026 3.3052 3217 3 1084 3411 2.9319 3607 2.7725
2839 3.5222 3029 3.3017 3220 3.1053 3414 2.9291 3610 2.7700
2842 3.5183 3032 3.2983 3223 3.1022 3417 2.9263 3613 2.7675
2845 3.5144 3035 3.2948 3227 3.0991 3421 2.9235 3617 2.7650
2849 3.5105 3038 3.2914 3230 3.0961 3424 2.9208 3620 2.7625
2852 3.5067 3041 3.2880 3233 3.0930 3427 2.9180 3623 2.7600
2855 3.5028 3045 3.2845 3236 3.0809 3430 2.9152 3627 2.7575
2858 3.4989 3048 3.2811 3240 3.0868 3434 2.9125 3630 2.7550
2861 3.4951 3051 3.2777 3243 3.0838 3437 2.9097 3633 2.7525
2864 3.4912 3054 3.2743 3246 3.0807 3440 2.9070 3636 2.7500
2867 3.4874 3057 3.2709 3249 3.0777 3443 2.9042 3640 2.7475
cot tan cot tan cot tan cot tan cot tan
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TABLE VI.—

NATURAL TANGENTS8 AND COTANGENTS

20°

240
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tan cot

3640 2.7475
3643 2.7450
3646 2.7425
3650 2.7400
3653 2.7376

3656 2.7351
3659 2 7326
3663 2

3666 2. 7277
3669 2.7253

3673 2.7228
3676 2.7204
3679 2.7179
3683 2.7155
3686 2.71

4057 2.4648
4061 2.4627
4064 2.4606
4067 2.4586
4071 2.4566

5826 4074 2.4545

30 3885 2.5737

3689 2.7106
3693 2.7082
3096 2.7058

3699 2.7034 3899

3702 2.7009
3706 2.6985
3709 2.6961
3712 2.6037
3716 2.6913
3719 2.6889

3722 2 6865

3732 2.6794

3736 2.6770 3936

3739 2.6746
3742 2.6723
3745 2.6699
3749 2.6675
3752 2.6652

3755 2.6628
3759 2.6605

3889 2.5715

3009 2.5533
3912 2.5561
3916 2.5539
3919 2.5517

3922 2.5495
3926 2.5473

3956 2.5279
3959 2.5257

3762 28581 3963 2.5236
.6558

3765 2
3769 2.6534

3772 2.6511

3785 2.6418
3789 2.6395
3792 2.6371
3795 2.6348

3799 2.63256 4000
3802 2.6302

3805 2.6279
3809 2.6256
3812 2.
3815 2.6210
3819 2.6187
3822 2.6165
3825 2.6142
3829 2.6119
3832 2.6096
3835 2.6074
3839 2.6051

cot tan

3066 2.5214
3969 2.5193

3973 2. 5172

4078 2.4525

4258

4262 2.3464
4265 2.3445
4269 2.3426
4272 2.3407
4276 2.3388

4279 2.3369
4283 2.3351

4081 2.4504 4286 2.

4084 2.4484
4088 2.4464
4091 2.4443
4095 2 4423
4098 2.4403

9 4101 2.4383

4105 2.4362
08 2.4342

.3332
4289 2.3313
4203 2.3204

4206 2.3276
4300 2. 3257

QO7 2 3220
4310 2.3201

4314 2.3183

tan cot

4452 2.2460
4456 2.2443
4459 2.2425
4463 2.2408

3483 4466 2.2390

4470 2.2373

4487 2.2286
4491 2.2268
4494 2.2251
4498 2.2234
4501 2.2216
4505 2.2199
4508 2.2182
4512 2.2165
4515 2.2148
4519 2.2130
4522 2.2113
2096

41
4111 2.4322 4317 2.3164 4526

4115 2.4302
4118 2.4282
4122 2.4262

4125 2.4242
4129 2.4222
4132 2.4202
4135 2.4182

08 4139 2.4162

4142 2.4142
4146 2.4122
4149 2.4102
4152 2.4083
4156 2.4063

4159 2.4043
4163 2.4023
4166 2.4004
4169 2.3984
4173 2.3964

4176 2.3945
4180 2.3925

5065 4193 2.3847

2.4930

4010
6233 4013 2.4918

4017 2.4807
4020 2.4876

4023 2.4855
027

4037 24772
4040 2.4751
cot tan

4197 23828
4200 2.3808

5002 4204 2.3789

4320 2.3146
4324 23127
4327 23109

4331 2.3090
4334 2.3072
4338 2 3053
4341
4345 2.3017

4372 2 2871
4376 2.2853
4379 2.2835

4383 2.2817

7 4397 22745

4400 2.2727
4404 2.2709
4407 2.2601
4411 2.2673

4207 2.3770 4414 2.2655
4417 2.2637 4628 2.1609

4210 2.3750
4214 2.3731
4217 2.3712

4221 2.3693
4224 2.3673

4228 2.3654
4231 2.3635
4234 2.3616
4238 2.3597
4241 2.3578

4245 2.3559
oot tan

4431 22568
4435 2.2549

4449 22478
4452 2.2460
cot tan

4540 2.2028
4543 2.2011
4547 2.1994

2.3035 4550 2.1977

4554 2.1960
4557 2.1943

2080 4561 2.1926
4564 2.1009

4508 2.1892
4571 2.1876

4575 2.1859
4578 2.1842

4589 2.1792

4592 2.1775
4596 2.1758
4509 2.1742
4603 2.1725
4607 2.1708

4610 2.1692
4614 2.1675
4617 2.1659
4621 2.1642
4624 2.1625

4631 2.1592
4635 21576
4638 2.1560
4642 2.1543
4645 2.1527
4649 2.1510
4652 21494
4656 2.1478
4660 2.1461
4663 2.1445
oot _tan
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TABLE VI.— NATURAL TANGENTS AND CdTANGENTS
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tan oot tan oot tan cot tan cot tan cot

4663 2.1445 4877 2.0503 5095 1.9626 5317 1.8807 5543 1.8040
4667 2.1429 4881 2.0488 5099 1.9612 5321 1.8794 5547 1.8028
4670 2.1413 4885 2.0473 5103 1.9598 5325 1.8781 5551 1.8016
4674 2.1396 4888 2.0458 5106 1.9584 5328 1.8768 5555 1.8003
4677 2.1380 4892 2.0443 5110 1.9570 5332 1.8755 5558 1.7991

4681 2.1364 4895 2.0428 5114 1.9556 5336 1.8741 5562 1.7979
4684 2.1348 4809 2.0413 5117 1.9542 5340 1.8728 5566 1.7966
4688 2.1332 4903 2.0398 5121 1.9528 5343 1.8715 5570 1.7954
4691 2.1315 4906 2.0383 5125 1.9514 5347 1.8702 5574 1.7042
4695 2.1209 4910 2.0368 5128 1.9500 5351 1.8689 5577 1.7930

4699 2.1283 4913 2.0353 5132 1.9486 5354 1.8676 5581 1.7917
4702 2.1267 4917 2.0338 5136 1.9472 5358 1.8663 5585 1.7905
4706 2.1251 4921 2.0323 5139 1.9458 5362 1.8650 5589 1.7893
4709 2.1235 4924 2.0308 5143 1.9444 5366 1.8637 5593 1.7881
4713 2.1219 4928 2.0293 5147 1.0430 5369 1.8624 5596 1.7868

4716 2.1203 4931 2.0278 5150 1.9416 5373 1.8611 5600 1.7856
4720 2.1187 4935 2.0263 5154 1.9402 5377 1.8598 5604 1.7844
4723 2.1171 4939 2.0248 5158 1.9388 5381 1.8585 5608 1.7832
4727 2.1155 4942 2.0233 5161 1.9375 5384 1.8572 5612 1.7820
4731 2.1139 4946 2.0219 5165 1.9361 5388 1.8559 5616 1.7808

4734 2.1123 4950 2.0204 5169 1.9347 5392 1.8546 5619 1.7796
4738 2.1107 4953 2.0189 5172 1.9333 5396 1.8533 5623 1.7783
4741 2.1092 4957 2.0174 5176 1.9319 5399 1.8520 5627 1.7771
4745 2.1076 4960 2.0160 5180 1.9306 5403 1.8507 5631 1.7759
4748 2.1060 4964 2.0145 5184 1.9292 5407 1.8495 5635 1.7747

4752 2.1044 4968 2.0130 5187 1.9278 5411 1.8482 5639 1.7735
4755 2.1028 4971 2.0115 5191 1.9265 5415 1.8469 5642 1.7723
4759 2.1013 4975 2.0101 5195 1.9251 5418 1.8456 5646 1.7711
4763 2.0997 4979 2.0086 5198 1.9237 5422 1.8443 5650 1.7699
4766 2.0081 4982 2.0072 5202 1.9223 5426 1.8430 5654 1.7687
4770 2.0065 4986 2.0057 5206 1.9210 5430 1.8418 5658 1.7675
4773 2.0050 4989 2.0042 5209 1.9196 5433 1.8405 5662 1.7663
4777 2.0034 4993 2.0028 5213 1.9183 5437 1.8392 5665 1.7651
4780 2.0018 4997 2.0013 5217 1.9169 5441 1.8379 5669 1.7639
4784 2.0003 5000 1.9999 5220 1.9155 .

4788 2.0887 5004 1.9984 5224 1.9142 5448 1.8354 5677 1.7615
4791 2.0872 5008 lgg’gg 5228 1.9128 5452 1.8341 5681 1.7603

4806 2.0809 . 9912 . . 5696 1.

4809 2.0794 5026 1.9897 5246 1.9061 5471 1.8278 5700 1.7544
4813 2.0778 5029 1.9883 5250 1.9047 5475 1.8265 5704 1.7532
4816 2.0763 5033 1.9868 5254 1.9034 5479 1.8253 5708 1.7520
4820 2.0748 5037 1.9854 5258 1.9020 5482 1.8240 5712 1.7508
4823 2.0732 5040 1.9840 5261 1.9007 5486 1.8228 5715 1.7496
4827 2.0717 5044 1.9825 5265 1.8093 5490 1.8215 5719 1.7485
4831 2.0701 5048 1.9811 5269 1.8080 5494 1.8202 5723 1.7473

4834 2.0686 . . .
4838 2.0671 5055 1.9782 5276 1.8953 5501 1.8177 5731 1.7449

4841 2.0655 5059 1.9768 5280 1.8040 5505 1.8165 5735 1.7437
4845 2.0640 5062 1.9754 5284 1.8927 5509 1.8152 5739 1.7426
4849 2.0625 5066 1.9740 5287 1.8913 5513 1.8140 5743 1.7414
4852 2.0609 5070 1.9725 5291 1.8000 5517 1.8127 5746 1.7402
4856 2.0594 5073 1.9711 5295 1.8887 5520 1.8115 5750 1.7391
4859 2.0579 5077 1.9697 5298 1.8873 5524 1.8103 5754 1.7379
4863 2.0564 5081 1.9683 5302 1.8860 5528 1.8090 5758 l;gg;
5084 .

5088 1.9654 0 1. . .
4874 2.0518 5092 1.9640 5313 1.8820 5539 1.8053 5770 1.7332
4877 2.0503 5095 1.9626 5317 1.8807 5543 1.8040 5774 1.7321
cot tan oot tan cot tan oot tan cot tan
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TABLE VI.— NATURAL TANGENTS AND COTANGENTS

80°

31°

88°

840

ek ot ok et b
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tan cot
5774 l 7321
77 1.7309

5781 1.7297

tan cot

1.6643 624

6009 1.
6013 1.6632
6017 1.6621

286 6020 1.6610
6599

1.7
5789 1.7274 6024

5793 1.7262

5890 1.6977

5894 1.6965
5898 1.6954

16943
5908 1.6932
5910 1.6920
5914 1.6909
5018 1.6898

5922 1.6887
5926 1.6875

5930 1.6864
5934 1.6853
5938 1.6842
5942 1.6831
5945 1.6820

1.6808
5953 1.6797

6228
6233 1.6045

6654 6245 1.6014

6249 1.6003

cot

6285 1.5011

6289 1.5800
6293 1.5890

tan
6494
6498
6502

6508
962 6511

8515

cot

tan oot
6745 1.4826
6749 1.4816
6754 1

6762 1.4788
6766 1.4779

5340 6771 1.4770

6775 1.4761
6779 1.4751
6783 1.4742
6787 1.4733
6792 1.4724
6796 1.4715
6800
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WEIGHT OF A CUBIC FOOT OF VARIOUS MATERIALS

Continued
Average
Name of Material Weln:ht.
Mortar, hardened . . . . . . 103
Mud, dry, close . . . . . . . . . 80 to 110
Oak, white,dry . . . . . . . . . . . 50
otherkinds . . . . . . . . . . . 32 to 45
Petroleum . . . . . . . . . . . . 55
Pine, white,dry . . . . . . . . . . 25
yellow, Northern . . . . . . . . . . 34
Southern . . . . . . . . . . . 45
Platinum . . . . e e e . 1342
Quarts, common, pure e e e e e e e . 165
Rosin . . . e . 69
8alt, coarse, Symuse. N Y e e e . . 45
Liverpool, fine, for tableuse . . . . . 49
Sand, of pure quarts, dry, loose. . . . . . 90 to 106
well shaken . . . e e e e e .99 to 117
Sandstones, fit for bulldmg e e e e e 151
Shales, red or black . . . . . .. 162
Silver . . e e e e e e e e e 655
Slate . . . e e e e e e e 175
Snow. freshly fallen e e e e e e e e 5to 12
tened and ted by rain . . . 15 to 50
Spruce,dry . . ... . . . . . . . 25
Steel . . . . . . . .0 e . . 490
Sulphur . . . . . . . .0 . . 125
Sycamore,dry . . . . . . . . . . . 37
Tar .« v v v e e e e e e e e 62
Tin, cast . Coe e e . . 459
Turf or Peat, dry. unpressed 20 to 30
Walnut, black, dry . . 38
Water, pure rain or dlstllled at 60" Fahrenhelt 62.3
sea e e e e e e e e e e e e . 64
Wax, bees e e e . 60.5
Zinc or Spelter . . . . 437.5
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